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The Art of Di 


' teaching aneaſie and perfect way 
e all-kinds of Dials vpon any- © © 


| | - plaineplathowſoeurr placed: | 
VVith the drawing of the twelue Signes, 
| - houres ynequall in themall, * | 
Whereunto is annexed the making anduſoof other Diale and Infira. = 
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Of ſpeciallyſe and delight naronc for Students of the Arts Marhenas 


SINGVLIS ARTIVM MATHE- 
MATICARVM STVDIOSIS IN CELE. 
BERRIMA CANTABRIGIENSI ACADEMIA, 

THOMAS FALVS EIVSDEM ALYMNYS, 
ET VERA MATHESBOS STYPIOSVS, 
EXIGVVM HOC GRATI ANI- 

MI MONVMENTVM DD. 
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Scire cupts certa cur machina tangitur umbra? 
Et breuts athereum linea fignat iter ? 
Heac,licet enoluas, facili precepta libello 
Tradita, ſed voto non lewiora two. 
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ly to ſuch as be wel willers to the 
Mathematiks. - 


He Arts Mathematicall (gentle Rea- 
der)inregard oftheirantiquitic and ex- * 
cellencie may be compared with any 


Bs other of che liberall Sciences whatſoe- 
| &Þ ucr. For Serb who livedin the firſtage 
wy of the world is commeded of /oſephus, £%-1-<3 + 

\Y and Abraham of Beroſus,tohauec been 

—> Skilfull maſters in theſe myſteries. And 

+ the very name importeth, that inolde 

timetheſc of all other were eſteemed worthieto be taught, be- 

ing called for their excellencie Mathemata, that is, Sciences Aul.Gellde - 
meete to be learned, Theſe be Arithmericke,Geometrie, and A- 9,34 

ſtronomie,from which this — —— : Math ba. 
aknowledgealſo ancient and neceſlarie;and therefore praQtiſed/ 

by Princes and famous men of fortner ages. Thefirſt Diall thaxr _ 
hiſtories remember is Lib.2. cap. 20; of the Kings in the holie = ub. toy 
ſcripture, where the Lord turned the Sunne backe 10.degrees/y, 5114. 
for Hezechias ſake,whercby it had gone downe in the Diall of 45.9. 
Abax,, This Abaz was King of /erwſalem,and reigned in the Munf.Hor. 
3200.ycare after the creation of the world, and in the firſt O- 7775- 
lympiade of the Grecians, Afterwardas Plnre writeth, Anaxi- L55.2.c.76. 
reaſon and Ro of ſhadowes amongſt the Lacedemo- 
nians, and there taught the Art of Dialling, who liged 200. 
yeare afterthe raigne of Ahaz, and was afame Philoſopher 

in Greece before P/aroestime, as Diogenes Latrtins reporteth. | 
But ſome affirmethat it was Anaximanderhimſcife that found ©<* 3504 
outthis Art,and ſet forththe firſt Mappe of thecanh,” - io 

A 2 Herodotus 


To the Reader. 


144.2 Herodatas ſaith,thatthe Grecians learnedthis art, and the di- 
uifion ofthe day into tivelue houres,of the Chaldeans.D odors 
writeth that one Hyperion firſt obſerued the houres. But if we 
may belecue Aacrobing,it ſecmeth that this Science came from 
the Egyprians : for they called the Sunne Horws, which by his 
motion limitteth to cach houre his appoyntedtime. 

Lib.9. Vitrunius rehearleth ſundrie inuentors ofthis Art of Dialling, 
as Beroſicsthe Chaldean,e Ariftarchus S bn hes. 
ſires with others, who were renowmed, and liued many yeares 
before the birthof Chriſt, Ineed not here remember Architas 
Tarentinu,whoby artmade a Doue of wood to flie in the ayre: 


Plutare.m neither Archimedes,who defended Syracuſuagainlt Marceling, 
Marceh, andafliirmedthat if he had aplacetoſtandon, he would moue- 
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the earth with his engins: bothofthem no doubt skilfull in this 
Science, | 1s 
It was long after the inuention chat this Art was knownein 
Rowe -:torin the tweluetables was onely mentioned the rifing 
and ſetting of the Sunne, and after cerraineyeares the midday: 
was added. Then inthe firſt Punike warrethe Romanes obtay- 
ning victorie, there was a Diall brought among other ſpoyles 
our of Sicilie. Butin proceſle of time they began to beemore 
 commonin Rome: for 100. yeares before Cicero his time, the 
- paraſite ina Comedie, being hungrie, ſpake againſt the multi- 
tude of Clockes and Dials which Sekihn inthe citic, Optans 


5 


vt ſuns cnigue venter ſit horologium. 15 
Libz6.cxo Plinie i tellerh of a Diall placed in the field of Flora at 
Rome,which by the ſpace of thirtic yeareshad not agreed with . 
the Sunne : and thereaſon was as he t,becauſc thateither- 
the Sunne had takena new<courſe, or els the earth was ſlipped 
from his Centre,whercinat thefirſt irftood: or the ſtile was pur 
awry by the ſhaking of the citie, Since which times learning 
ſpreading it {elfe into diuers parts of the world , this Arthat 
been amongſt thereſt in great account. > Mal 

Concerning the profitc of thisArt, daily experience teacheth 
how needfulitisina well ordered Common-wealth,ſeeing no= 
thing can bedone in due and conuenicnt ſeaſon, where this 

| SCIENCE 


To the Reader. | 
Science is negleed: for the diuifion of the day-into certaine 
parts or houres , (whichthis Art teacheth) doth limit and allor 
tocach action his duetime. This Art being then ſo ancient;and 
_ thevſe ſoneceſlarie, Itruſt none will hinke this labour ſuper- 

fluous, vnlefſe they be rude withour ciuilitie, or ſuch as haue al- 
waiesathand a Diall ofnatures framing,of whom this verſe {ce- 
methtobe'made: Th 

*S1 runs ad ſolem ſtatuatur naſushiants 

| ON oftendai dentibus hora quotaeſt. Jes : 
Many haue promiſed (butnone as yet performed)to write o 
this hes in mga kan which hath bin-publiſhedia 
other languages, as D.Recorde long fince, M4, Digges, M. Bla- 
graze with other, who if they would take the paines, I knowe 
could doe it with great commendation. | FENNEL 
©, aSCMum- 


Diuers haue written hereof in the Latin 
ſter, Schoneras, Orontins, Witekindus,Clanins and ethers : yet e- 
ucry one differing from other in precept. Someteach the ma- 
king of Dals by the helpe ofthe Globe, as Gemma Friſus:lome 
by the Aftrolabe, as the fame Gemma Friſms and TM. Blagr. 
which Inftruments euery man} haue not. Some yſe thetable of 
Sinesand Arithmetike, as Witehindus, which way as molt plaine 
and cahie, is obſerued-in this booke; though in ſome kinds for 
want of triall Witekindus deceiued himfſelte. unter victh a 
Rettificatorie with a circle, which is vnfit for ſmall plats and fai- 
leth in greater, without great heed, Schonerwandreth in a wil- 
dernes of lines, that a man know not whereto begin, or when 
to end. Vimer hath notthe Delineation of all kinds. 

Otherſome obſerue the rules of Geometricall proportion: 
which order alſo we: thought ro haue obſerued in all kinds, as 
we haue done in the South and North erect declining : butthat 
ſundrie precepts of the ſame thing would haue bred rediouſ- 
nes and trouble tothe learner, and the cntting of the Figures - 
would haue been very chargeable. By meanes whereof we con- 
rented our ſelues withthis one way here ſet downe, not doub- 
| ting, but that eueryone with ſmall paines may attaine to the - 
making of all kinds of Dials in this booke expreſſed, As for a 
great part of them,cuery Artificer mayeably ynderſtand. 
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Tothe Reader. 
Onely thus much I advertiſe the vnlearned , that they muſt 
acquaintthemſclues with ſome fewe Mathematicall principles, 
as toknowe what the Eleuation of the Pole meaneth , how a 
{quire line is to be drawne, and ſuch like, which (ifthey want a 
teacher) they may ſufficiently learne by themſclues out of Ke- 
cords Caitle, his pathway and ground of Atts, publiſhed in the 
Engliſh tongue : for theſe tearmes could not be auoyded, nei- 
ther plainly deſcribed without muchtediouſnes. 
We haue here added alſo examples and figures to eucry 


- kind,thar ſo the precepts might appeare more plaine and eafie: 


ſo that there is no plaine plator wall howſoeuerit Randeth,or 


| be placedeither Declining, Reclining, or Inclining, but by the 


helpe ofthis booke you may drawe aDiall vpon it. 

If any man complaineof obſcuritie,he muſt knowe,that Dif 
ficilia que prulchra, and yet fmall paines ouercommeth all. - 

The making of the Horologicall Cylindre, and the Ring, 
with ſome other Inſtruments,we haue preſently omitrcd, partly 
for their curiofitic in cutting and delineation , and ya. 
cauſe(if occaſion ſerue) we will entreate of theſe kindes of Ho- 
rologicall Inſtruments by themſclues, together with the making 

of all kindes of plaine Dials in this booke, preſcribed by 

the wayof Geometricall proportion. Jn the meane 

while (genre Reader ) committing this booke 
. to thy fauourable acceptation, and thy - 
{clfe to the protection of the 


Almightic, Iend. 
Tho, Fate. 
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To my louing kinſman Thomas Oſborne. 


His booke, which ſenen yeares ſince, was in « 
RI manner perfeited (as you kyove ) doth now 
Ll; Upon inſt occaſion preſent it ſelfe to the view 
LA i of the world + wherein you haue taken ſuch 
S| paines for the triall of each example,that I 
Ned || hinke none can finde any great fault , but 
EEE) ſuch as car ſee farreinto other mens faults, 
and forget their owne. For after we found ſome precepts in Wite- 
kindus to be falſe,we were enforced totrie and examine with great 
Care each figure and example in the Sunne. And therefore if any | 
receine benefite by this our trauell, Trould you ſhould haue your due 
praiſe you deſerne. | | | 
Thane altered ſome fewe things, and added the making of the 
South and North Exeft Declining Dials, by the way of Geometri- 
call proportion : becauſe thoſe kinds be moſt in vſe, and Iwouldthe 
learner ſhould haze his choiſe af the eaſieſt way. © | 
The grauer of the Figures was one M.Iod. Hondius, who hath © 
ſhewed Lim elfe an excellent workman inthe great Globes ſet forth 
by M. Mullineux, and the Mappes of England for M. Camdens 
h e : and whether he bath performed like diligence in theſe, [re-" 
ferre it to your ſelft toindge. If any be deſirous to haue the Inſtric- 
ment mentionedin the beginning of this booke for the triall of plats, 
1 hope you will helpe them to it : for being of your owne inxention, [ 
know none ſo fit as your ſelfe to makt it: on which Inftrument alſo, 
it were conuenient t1 draw the Quadrant Horologicall,that ſo is 
might ſerue for diners vſes, OE. ps 
{ truſt you willnot be offended in that T leaue vnder our names 
this ſmall monument vnto theworld, as a ſpeaking witneſſe of our 
thankefull hearts to this our Countrey, anda teſtimonie of onr af= 
feftion towards the Arts IMathematicall, Thus beſeeching the 
Lord (who hath endued you with extraordinarie knowledge in all 
AAanuel Sciences ) to finiſh that good works of his heaxerly grace 
alreadie begun in yougo his glorie and your owne comfort Trake 
leane.( ommend me many times toyour ſelfe;c allour good Friends. 
From London, lanuary.3. 1593. | 


Yours, afſuredly, T. F.. 
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Aduertiſements to 
the Reader, 


mult be placed direaly towards the North Pole, and 
the other end towards the South Pole: forabouttheſe 
two ſtarres the whole heauens are moued,they remayning im= 
moueable. The North Pole is a ftarre inthe North part of the 
heauen,being raiſed aboue the earth or our Horizon 5 2.degrees. 
And this changeth his height,if you goe Northward or South- 
ward one degree in 60. miles : but Eftward or weſtwarditalte- 
rethnort. The Elecuation of the Pole is the height of this ſtarre 
abouecthe carth. | | 
Obſcrue alſo, that the Stbſtile is the line or place ouer which 
the Stile or Gnomon in your Diall direMly hangeth. The ſpace 
berweene the Stile and Subſtile1is the iuſt height thereof, =, 
One line cutteth another ſquire-wiſe, when they makeright_ 
and equall angles. i 
The Contingent or touch line, is that Which is drawne by a- 
ny ors of another line or circle, ſothat it toucheth the ſame: 
and this line commonly in all Dials is drawneſquire-wiſe tothe 
Subllile. 
A quadrant is the fourth partof a circle. 
The Meridian and twelue a clocke line are all one. 
Icalltheſc lines parallele which are euery where of like di- 
ſtance one from another : example whereof you may ſee-in the 
Eſt and WetftDiall, where all the houre lines be parallele. : 
You may make all kinds of plaine Dials.ypon one ſtone, if 
fike aDyc,and then take off the 
cight corners, and all the ſharpe ſides, ſo ſhall you hauc 25, 
war plats beſides the baſe, or foote whereori your Diall muſt 
and, | | 


If any be defirous to haue this Inſtrument readic made, lex 


N Ote alwaies, that in euety Diall the oneend ofthe Stile 


bimenquire at the Printers, and he ſhall heare of them. 


The 


Feet 


The making of an Inſtrument to 
finde out the ſituation: of any plar 
- orDiall Perpyer raping rg mp 


FINN 
CAP. 1. 


"VE, © raliunch tt is notelats vefoze 

7 & yon can drawe mp Dial, to know 
howpour plat is already 02'ought 
afterward to be placed, it ſhalbe ex- 
A pedient to ſhew themaking and vſe 
> of an Jnftrument , whereby you 
may eramtine and try all plain plats 
= I AIOIOE THE 


and pzepared. 
outde therefoze anhalfe circle of Peare-tree, Walnut- 


tres, Bap,60 myo grained and ſolide wod, being 
wellſeaſoned, ſo that the alteration of the weather at any 
time map not make it change fromthe firlt p2opoztion ther 
of. Let it be perfectly tryed on both ſides of an euenthicke- 
neſſe.halfe oz the quarters ofan inch thick o2 moze if you 
will, and ſir o2 eight inches bzoadas you thinke god, The 
edge 02 ſide A. B.mult be veryright. Thedzaw the Line C. 
D. thz& quarters of an inch diffant from the ſide 
A. B. place one fot of your in fthecentreE.which 
is themidft ofthe line C.D. and with the otherd2zawhalfe a 
circlefromC. to A.denide it into two equall partes 02 qua- 
dzants,and laythg your ruler vpont the centre E. and vpon 
this diniſton dzawe the mm . this done, ns 


DN ape ye pa op _ 
R ern 


S #0, + 


, 
74 


A by We Sd pb 
- <tr rio rp ae 
- — 


/ 04 WA Ae pe nA PE 
gow? » gs 


5+ 4 


: COP EEO CIT 
- 


wes 


pmyds af <7 


[4 


py 


cart ibaa, Boe cs 2p 


b 4 
& 
£ 
4 LY 
$1 
* 
x 
: o 
Pg 
” F 
4 o 
a. of 
LS ſn = 
a 3 
= 
: 
5 
5 
F 
” 
> ” 
ah 
. 
: E 
= F4 by 
A 
*. 
. 
o g pe , » * 
. 
Li 
s ; 
” A 4 | 
* i 
, ! 


os 


CES k 


* 


The Artof Dialling. 

made in this maner, abs FO IN 
P2epare a peece of very god wod.try it perfectly on both 

ſides to an equal thicknes,let it beabout halfaninch thick, 
andtwiſe ſo bz0ad as the ſpace betweene the line C.D. of 
your inffrument andtheedge A.B.inthe midſt therof dzaw 
the right line G.H.and placingone fote sf pour compalles 
inthe point G. with the other make a halfe circle accozding 
to the bzcadth of theruler, whereby you may cut the end 
round, make the otherend with a ſharp point right in the 
endof the line G.H. as you ſe inthis fignre, 


ſo much as'is the ſemidiameter of the gquadzans, make by G. 
an hole ſo greatthat a plomet of lead hanging by.a thzead 
from the ſharpe end;,map moue therein at libertie; Make 
alſo an other roundo2 ſquare hole, wherein you may place 
anedle touched with the Leadſtone,as in the compaſſes oz 
dyals you ſ&. Fina{ly;make alittle 
tre G.and with a bzoad JEAD ed 11 fl 
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The Art of Dialling. 
ftand,as ifyou would make a Dtall vpon a wall, firff you 
mult vnderftand whether the wall be erect 02 els recline oz 
incline : then whether. it be direx Eaſt, Weſt, Noth, 02 
South,oz els decline, which pou cannot know without the 
hclpe efthis . Againe,in moueable plats fo2 the 
placing of them,as if you hanemade a Sonth diall oz any o- 


ther kinde,by this Jnfkrmunent youſhall eaſily and perfect 
ly place them. 


[The triall of a Us for (Dad, 


Em 


bor mee to ap agate pn > even and 
therefoze theviall which is made vpontit;-is called a Hozt- 
zontall diall. Jnlike maner may you place this kinde of dt- 


al being ready made parxlele to the hozizon,andby 
_ ofthe needle direc theſtile towards on, 


The ryingof plas ats for EreR,DireQ, South;North, 
and WeltDials. _ _ 


WW Ben theplat plat ſfandeth vpzight, it maketh aright an- 
gle with the Hozizon, andiscalled Erect, whereof 
ſome beholde one p2iu pall part of the wozlddirectly as the 
South Nozth,Ealt,o; left: other decline as the Douth 
. and Nozth, toward the Caſt oz Weft, of which kindes 
eu: f 
Toeramine an Erect plat 
B. of pour Inſtrument vnto, it,th 
met on the fozeſive hanging at lib 
ponthelneE.C.o;E.D. theplatis 
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The Artof Dialling. 4 
This done,apply the ſaid line 02 diameter A.B. to þ plat, 
pour Inffrument being placed cqually diſtant to the Ho- 
- rizon,andtheplomb2vle vpon the lineE.1.thenif the needle 
and directly oner his caracter, the end touched with the 
AAA hana 
rect Direct 
Jnthe Nozth all thefozeſaid things are to be conſidered, 
ercept onely that the end of the needle touched with Þ load- 
ffone is fartheſt from the plat. 
Theſe things knowen,youmayeafily finde out the Caſt 
ſquirewife to the caragtr of the noble, pour 
oz els ifpou place 
theplomb2ule ouer thelineE.C.oz E.D 
And here note, that the Eaft and Wet, are not ſaide to- 
decline, becanſe the declination isacconnted fromthe ſouth 
and Hortytohe direct Eall.and Weſt pointes... 


R RIOT  PIGOBE EE. 


AU ichplatsasbeholdenot fome p2incipall part of the 
wozld directly, arecalled Declining. The quantity of 
their declination is found out thug, . _ 
Applythe diameter A.B.of pour Jnftrument to the plat, 
rememb2ing to hold if equally diſtant from the Þo2130n, 
Then moue the plombzule vntill the:nedle ſtandeth right 
oner the caracter,and the point of the ruler, which totucheth 
the degrees in the lbnb, ſhallſhewhow manp degre&s and 
- minutes it dothdecline: either towardthe Gaſt if y plumb- 
ul abort ant C:E.F. oz toward the welt, ifin the 
guadzantD 


The eying of cahplan as recline. - 


]Fthe plat ffandeth nat vp2ight,but maketh an-obtuſe 02 
_—— it is ſaide to recline, The 
dearc&es 


The Art of Dialling. 


derees of reclinationare found out thn 
Apply the diameter A.B. ofyour Jnffrumentto the plaf, 
the one end placed vpward,the other downward:the moue 
the plomrile(the thzead with the plomet hauingfree courſe) 
vntill the thzead hang p2eciſely ncrhe line G.H. then the 
point of the ruler ſhall hew the degrees ofreclination, 


How Inclining plars aretried, 


PUtifthe angle which the plat maketh with the 1o2izon 
be acute o2 ſharpe, thenitdoth incline, The quantity of 
inclinationts thus knowen, 

- Apply the diameter A.B. of vour inſtrument to the plat, 
the thzead with the plomet of thefozmer ſide hanging at li- 
berty,and mark what degree and minute the th2ad art. | 
fo2 ſo muchis the inclination, 


The manneroftrying thoſe plats which recline and 
decline,orincline and decline. 


] F your plat ſhall both recline and decline, 02 incline and 
decline: Firſt ſeke ont the reclination ashath benſhew- 
ed,and then the declination as in Crect declining. | 


The makingofa Horizontall, or plaine ing Sunne Dial 
CAP. 3. 


plaine, 

4 | vpon it two lines, as inthe fignrefol- 
"x lowing, the one AB. theother C.D. cutting 
J 5 themlelues ſquirewile, that is, making right 
—— angles in the point E. vpon which make the 
quad:ant of anycircle from the line E.C. to theline E. A. 02 
E B. and w2iteat C. the Ro2th, at D. the@outh, at A. the 
Eaff,at B. the Wet. And the line C.A. which here is the 


et A” 


The Artof Dialling. 


tion of the Pole ſhalbe accountedinit (which in our exam- - 
ple is 52.d. from C. to A. and at the ende of this number 
d;awe a line fromthe centre E. which thalbe E F.repzeſen- 
ting the ffile and axtree of the wozid, Then dzawan other 
line K. L. by C. oz by ſome other point of thelineD. C. 
line,o2 line of x EIS 
—_— 4 Tn are T2 ror andthe ive. 
92 one fot placed which point of 
interſection,and the othcr extended towardE. where it hal 
chaunce todinide 02 be placed inthe line E. C, marke that 
t ozcentre with the Ictter G. and dzaw withpone c6- 
ahalfe circle vpon this centre foz the equinodial cir- 
cle, from H.by C. to 1.'whoſe diameter mult beequally di- - 
Kant to the line L.K. Zhen diuide this halfe circle into 12. 
equall parts: this done, lay aruler vpon the centre S. and 


of 
make marks 92 p2icks, by which pzicksdzaw linesfromE. 
fo2 the houres.E. C. is the x 2. houre, E.B. the 6. inthemo;- 
ning,E.A. the 6. at enening, thereff poumayſe inþ figure. 
= 9am pe ppm Pant mee in the mozning, 


_ afternone,and the 10. as 2.andſoof the reſt. 
When you would dzaw o2 make the halfe houres, yau 

mukk diuide eneryparte of the Equatoz into 2.equall parts, 

CAGES RR | 


WA 


"The ArtSof Dialling. 


dzawing of the hcurelinrs, | 
And this remember fo2 the dzawing of the halke houre- 
lines,not onely in this kinde,but alſoina!l other kindes of 
dials, which afterward ſhall follow, ; 
The ®tilemuſt be fixed in thecentre E. hangingdirealy 
ouer the line E.C. with ſo great anangle, as the 
"The Equinociall crete. theQuavzant, the line ofthe 
&>1tall circle 
Stile andof Contingence, mulk be lightlydzawen, becanſe 
theyought to be put out aZaine;tntherthey ſome £9 novſe- - 
but fo2 the dzawing of the:Dtall. And this \ 
ber in all other kindes-of Dials, that the wepmatine op' © 
p2icked lines mulk after the making of the Dial be omitted 
and ertinguiſhed,as altogither vap2ofitable. . - 
This and all other kindes of Dials map moſt fitly be 
d2awen vponaclean paper,andthen with the help of your 
IEEE on the plat. 


| Sewth. 
Si 6 -e & 


S 


The Arte of Dialling. 6 


The making ofa South Ere&;direQDiall, 
CAP. 4+ | 


<7 Þe making of this, is almott altogether ltke 
if; vnto other befoze. D2aw here alſo-aline 
A. B, p_ney ts; He PIE; Ws 

JAS middelt wherof, let the line C.D. 4 
=D lex to that be extended : andlet the Duadzant 
RO ann Lend ap D. 02B. toD. parted into 90.degrees, 
as before. Abone C. let Zenith be wuitten, beneath D. Na. 


dir ; nigh vnto B. the Eaft,andby A. the Weſt.” AnÞ Nua-s 
(whichinour ex- 


dzant nunber the Eleuation of the Pole 
ample is5 2. degrees) from A. toward D. And at the end 
hereof dzaw fromthecentreC. the line C. E. "90-999 op 
the Stile: and by D. dzaw the line of. 
ſquirewiſe,as befo:e, Thenthe lealfdilkance of the paint'o 
interſection D. and the Stile being taken with your Com- 
es,ertend than inthe lineD.C. the one forte pl placed in 
 - 
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widenefſ2 of the compaſſes 
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halfe circle of the Equato>"into t 
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 Themaking ofthe Eaft and Weſt Erect 
Dials. CHAP. 6. 


1F you know Gencid of one of theſe, 
[pou vo_ _— make waroan both.,fo2 they 


FCS 


©) 
. _— 


MY neth houres foz the fozenane,andthe 0 
s ther fo2 the afternone. 

/ Pon muff therefoze on pour plat 
of acircle A.B.C. which may aftcrward 


thequad2zant 
EEE, 


The Artof Dialling.” o 
Honrelines:let the fide A.B. be Perpendiculare: B.C. Paral- 
lele to the ho2tzon, and-let the arke beho!de the South, 
which being dlutded into $0.Tegres,nomber therin the cles 
nation of the Pole dounwardfromA. toward C. by theend 
of this number,and by the Centre B, dzawaline ſo long as 
pour plat will gine pou leane, whoſe Douth cnde ſyall be- 
bold pzeciſely the Equtnoctiall circle. At which enddzawa 
circle whoſe diameter ſhall bee almoſt the third part of the 
line, Thendzaw another diameter o2line-in thecentre,. 
ſquire wiſe tothe other, which ſhall hew the artr& of the. 
wozld,and be the line foz the 6, honr. After ward at the cut- 
ward ſides ofthe circle,dzaw two contingent lines, one bo- 
neath,the other aboue,ſo that theymay be Parallele to the 
middle line. Deufdeeachquarter ofthe circle into ſire equal 
partes. Then place the ruler vpon thecentre, andeache of 
thoſe markes 02 partes, and where it toucheththe lines of 
contingence there make markes in them. Afterward dzaw- 
aline by thoſe two markes which be next to the 6, houre,in 
the lines ef contingence, which map be equallie diſtant from | 
the line of the 6, houre. 

In likemmner doe with the ref; fo NOOOREARER 
theEaft Diall, par lp houre, the 4.and 5. in 
mozning,and vnder it 7, 8,9, 10,17, Inthe Weſt Di 
v6 dared and 8, in the cuening aboue the 6. houre, and 
vnder it 6,5.4,3,2,7. Neither of them doe thew-the Iz, 
bane dents at that time the Dunne beames be Paraltele 
to the 

Fire the Stile tn the centre of the circle right vp from 
the Plat,ſo longas the Dcuntiameterof thecircle is: only 

g the houre with the very topozend thercof, Yet it 
were moze conuentent to haue it placed along ouer theline 
of the 6, honre,beinga plate of y2on o2 ſome other metall, . 
being ſo bzoadas the Demidiamer ofthecircle is, . | 
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Note that theſe fine kinds of Dials befoze taught may 
be made vpon a onecut ſquareinfozne of a die, | 


The making of 2 South Ere&declining Diall, which | 
may beplaced onany vpright wall what- 
ſocuer.. CAP. 7. 


fo all Declining Dialsbecanſ the Stile doth not hang. 
the mertdianline, therefozeyou muſt firſt 
Subffile (which is the line 


TheArtof. Dialling 


the wallo) plat, wherenpon pou wonldurke adlall, which 

foz example ſuppoſe'J bo found to be 50. degrees. 
» @hercfoze dzawe theDYo2tzontall line A. B. let the Pert- 
dian C.D. cut'it ſquirewiſe in the point E. which map be ti 


- anyplace of theline A.B. and let the lineF.G.cut the meridi- 


* This 78 ale 
w.11er/o 
wrech a1 
the Elena- 
110 of the 
Pele, wats 
teth of $0, 
Aegrees, 


an ſquire-wiſe in the point C. which you may like wile take 
in what parte of the Meridian pon thinke molt connenient, 
Upon the center E. deſcribe the quad2ant of a circle from C. 
to A. ifthe declinatio ofyour plat be TWeft-ward,o2from C. 
toward B. if Eaſt-ward (as in this example it is) diutde it 
into 90. degrees andnumber in it from C, toward B. the E- 
lenatton of the * Equatoz 38, degrees, andlaying your ru- 
ler vpon the center E.andvpon the end of this number dzaw 
the line EH. 

Agatne acceunt inthe quadzant from C. toward B, the 
declination of the plat being 50, degrees, and d2aw the line 
cf Declination E.I,from E. to theendofthicnumber; - 

Lhentake your compaſſes, ſet one fote in the point C. 
extend the other vnto H. (which is the interſectfon point of 
theline E.H. with the lineC.G.) and that ſame widneſle re- 


 mapning, place one fete in the centre E. and with the other 


marke the point 1.in the lineE I. and fromthe point I. dzaw 
theline 1I.K. ſquire-wiſe to the Beridian E C. blaring K. at 
the intcrſcction it maketh with E.C. . . 

Mozeoner take with your compaſſes the _ length of 
theline 1.K. and placingone fote in C. turne the other to- 
ward F. and make the point*L. in theline C.F. dzawe the 
Subftile from E. by L. Let the line of Co bee 
d2awne ſynire-wiſe to the Subſtile in the potnt L. 

Lhts done,take the diſtance betweene thecentreE. and 
the potat K.andplace it in this line of Continxence ffom 
the point L.vnto M. and make the point M.; og herey 
M. maybemateframE. vatoM. fozthetfile.' [th oe 

-with'yeur compaſſes the eaſt / \be 
twrne the paint ,. and the$Stile, and with the ſanie: wid 
nes,otic foie remaining in L. turne the other toward E. 
0 —_ thEtontc&rO-rthe Dubſtide __— 


Yeo? 
us Su. 
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The-Art of Dialling: "ny IO 


[cribe the Equinoctiall circle. ; 
on O. betng the centre of © Throne cle, any 
bopean rage tay aig home eb of the Peridi 
tingent) marking where itcutteth cute! : 
foz there youmutk begin to diuide it th th circumference, partes, 
Rr" — 5 et I24 areonelyin ble which meer 
Finally, place your ruler centre O. 
Ln "x By 
e mark which 
from the center E.d2aw the honre lines. © 4% by 
\ Place the Peridianperp p ypon the wall, the 
centre E. ypward,the Stile pointingdowneward, Let the 
qualtoEML: np pe ot em en org u 


— — 
6 . 
-—_———— 


Eaſt, 


Weft, 


TheArrof Dialling. 


Themakingof aNort Ere& Declining | 
all; CAP. 8. 


pine tarey 
honre at midnight andnot atnone. 
clination bee toward the @aft,youmulſtaccountthehoure 
lines from that which is as it were the Peridian kozth- 
ward 1 323334456). | 
But iit decline towardthe Wel,number them backe- 
ward, 11,10,9,8,xc, omitting the firlk 3, which are befoze 
Sunneriſing and after Sunneſetting inourelenation. 
Let the line E.D. be placed perpendicularly vpon the 
plat,and the tile point vpward to the Nozth Pole, Coms 
2 aL SH 


 TheArt <Diellag! 


Read the 
G/e of the 
T able of 


ED being knowen, ;2.7 
and the Declination of your plat, b your Inftrument 
foundouft: 

Pultiply the Sine of the complement of the Elcuati- 
on, by the Sine of the of the Declination, di- 
utde the pzoduc by the » Dine (which is 100000) 


A CIR whoſe arke is the di- 


ance ofthe line.of the Hublite fromthe Peridian, 
vſtance you! thail lketwlle;kepe. Foz better infleuction 


| Frampeofs Sou Dilldeing 45. Eleuni 


of the Pole. 5 
[Arte I enter the Table of Hines, foz the Sine of te 
complement 


Gas ALAN: 


TheiAri if Dialling 


it _ be G1 566. ThenIJ lwke foz the Dine of thecomplement 
of the Declination, which iis 45d. and'J-finde\that to be 
70710. This done, J multiply the one by the other,and the 
 2oductis 435 333 4860. Which Jdiuidebythe whole Dine 
being 100000. wherof commeth & quotient 43533. With 
this quotient Dine F enter the-Table, and becauſe J finde 
not the inſtnunber, I take that which is next either grea- 
ter 02 lefle vntoit ; (wh pon mEBETIN ember tc 
doe) fox ſo ſmall a difference maketh no alterati 
therfozelI tale fnftead thereof 43 5 23. whole Ark 
48.m. which is the diſtance of the Stil t 


64.4. 1 2.m. whole Dine ts 90037. Ae 2129s! wr 
Pole 52.4. whoſe Sine is 78801:and multiplying þ Sine 
of the leſſer, (which is the Eleuation of the Pole) by the 
whole, r 00000, the pzobuct ts./7880100000. which I di- 
uide by the Sine of the greater.;to wit,the Sine-of thecom- 
plement of the diſfance ofthe Stile fromy Subſfile, whoſe 
Sine is 9003r., whereof connneth this quotient 87526 
whole Arke ts 61.4. 5.m, hecomplement of which arke 
is 28.d.55.m betng the diſtance of the ſubſtile from the Pe- | 
ridian, Thele dilkances deg thnskommdout, the dzawing 
of the diall foloweth.. 

Firftdzaw a line Parallele to the Voztzon A.B. out-of 
whoſe nitole point C.dzaw the Beridian line ſquirewiſe 
CD. vpon the centre C.make-the'quayzant of acircle be-. 
twene A. awd D. Here: vinderffand thatgenerally 1n all 
kindes of declining Dtals,tfthe declination be towards the 
Eaff,pou muſt dzaw the quadzant towarvs the Wetft,(er- 
cept in the South reclining declining, and the No2th in- 
clining Declining, where the contrary4s pzeſcribed) Butif 
the declination be EE he 
en Eaftward, Hereby you ſhall know on which ſide 
you ought alwates to dzaw the drow Huy and which wap 
the the iguires following doe decline, Your quad2ant being 
made, duds into 90. degrees: number er” 

e 


"HD ” 


_ onelyare to be vſed, which doe beholde the contingent line. 


The Art of Dialling. 12 


28.d.5 


fo the le, Zhenfrom E. towards A. acconnt the dt- 
fkance of the Stfle fremthe Subffile, which ts 25.4 48.m, 


andat the end hereof, dzawthe line CF. fo2 the Stile, Af- 


terward ves mma 02 fnrany place of the Subſtile dzaw 
the Contingent lineG.H. ſo long as pou can ſquirewiſe to 
the Dubſfile. Then take withyourcompaſtes the leaſt vi- 
ſtance betweneE. and the: the one fote remaining in 
E.and the other ertended inthe toward C. place 
at thep2icke there made with the compaſſes, 1. upon which 
p2ickeas a centre, the ſame widenesof your compalkes re- 
maining,d!aw acircle byE. which ſhall repzeſent the equi- 
noctial.02 Equatoz. Then laptheruler vpon the point 7, 
and the interſection(whoſemarke is K.) of the line of Con- 
tingence and the line C.D.(which is alwaiesdzawen ſothat 
it maycnt the other) and where the ruler ſo placed ſhall 
touchthe circle;theremakea marke,and begs to di- 
uide it info 24. equall partes: no ra 12, 


Then lay the ruler vpon thecentre]. and ES 
line by eucry dfniſion of the Equatoz., and where it 

touch the line of Conttngence,theremake 1 
which from the centre-C.dzaw lines fo2 the 


ny as ſhalbeneceſſary,  .. _.. 
The tine C.D. ſhall alwaies ; 264 hire: which 


mult hang perpendicalarly. Number the refidue of the 
lines in their place, as thepfollow in o2der, 

The line A.B. in ſuch agdoe e is 
cept it ſochance that ſome ho 
"*Let the Still be'fired it 1C,-ha 7 


the diſtance of the Subtle from the Beridian, (which is 
m.D2aw atthe endof this mmber the line CE, - 


-----— o-_ 


Road 


The Artof Dialling. 
wellknowen,all the other will ſeme moſt eaſe. Foz befter 
vmderſtaming horeof beholde the figure, = | 


A South Ere&declining Diall. 
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Themakingof a North Ere&declining Diall 
another way. 


CAP. 10. : 
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Let the line A'B, bring parallele to the Yo2izon, cut C. 
D. ſquirewiſe,p E. at the interſedion.;D2aw the qua- 
d2ant from C.to'B. dinide it info 90.4. accounting therein 
from C. towardB. the diſtance of the Subffile fromy line, 
which is(as it were)the Meridian, which diffance ts 28. ne 
55 ®, At the end ofthis number d2zaw the line E. F, fo2 the 
Subſkile. Then number from that line the viſtance of the 
Subfile and the Stile, which is 25.degrees, 48.minntes 
towardB. D2aw likewiſe at the end of this number the 
line foz the Stile E.G. This done, let the line of Con- 
tingence be dzawen ſquirewiſe by the point F. and then tay 
king the leaſt diffance betweene —— and the Stile, 
ertend the compaſſes in the lineF.E. the one fote being play 
- ced inE. where the other ſhall deutde the line, place the let- 
ter H. With the ſame widenes of the compaſles d2aw vpon 
the centre H. the @quato2,and where the ruler-ſhall touch 
the ſame,being laid vpon the centre H, and the interſection 
ofthe Contingent line,andy which ts(as it were)the Peri- 
dian, beginto denſde it into 24. equall partes, Finilh all 
' things remaining,as inp South ercc declining;onely this 
ercepted,the Stile being firedinthe centre E.muſt be pla- 
ced vpward, beholding the ſubffile with ſo great a diſtance 
o2 angle, as the letters F.E:G. do thew. The lineCD.being 
applyed to the plat perpendicularly, ſheweth as it were the 
12, honre at midnight: therefoze account from that the 
houre lines,as they follow in o2der, r,2,3. which honres 


WIEAEY this kinde of Diall fo our Cleuation, but 


fron 4. #c 
Let the line A.B. be parallel to the Hozizon 
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The Art of Dialling: x4 
Example and delineation of aSouth Diall, 
- reclining 25.4% 
Ake. the firft line A. B. dzawe alſo an-other C. Dd. cuts 
; Ce Tibdeh @25.2)tothe 


ap dowy/ 2 

foteertended towardC. pb 
point dzaww the line H.1. 
E.make a 


balfe circlefromH. G.to1. which being diui 

Eo ok 
- _A South DireQreclining 25.4. BE | 
q-2. T 200 "] 


AF 
LI 


books. 
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TY ' The'Art, of Dialling 


Put if theReclinationbe equall to  "FORANY 


4x8 your Dtall on this maner, like to the Caſt 
and 

"D:aw alineParallelefo the Hozizon AB. fo longas the 
plat wiltgine yotrleaue, dinide it into7. equall parts, and 
with the ſame widenes of the compaſſes, in themidft of the 
linc,maken circlerepzeſenting theCTquatoz, Zhen dzawe 
two lines of Contingence by thecircumference of the cir- 
cle,equidiſta t fromthe firſt A. B.  Diuide the \ popetdeet 


gnre 
the 6-horenl dre ther 2.e 


Lin South Dire mp 3 8.4, 
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q | Ry F ” *, - * | 


t of this Eleuation out of the reclinatton, and 
NR EL deepen, and thee 
ith which Eleuation make pour diall altogethir 
like a EL I RET AGE, 
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8 Example of a South Dial recining 55%; 


I take the complement of the Eleuation, whichis | 

mtr evnnet 27 whcoma bx pla he Cl bn 
remaineth 17, {= PFDnunng | 

uationofthe Pole, - © G 
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 theho2izon A.B: dzaw; 
with the line A. B. Zhen make the quadzantfrom A-to D. ; 
ich be ing dinided into 90, degrees, number in it that, ; 

— whichis, as it were,theEleuation ofthe Pole, nantely 17, 
degrees from D. towards A. Then d2awthe line of Contin- | 
_ gence K.L. in anypsint of the line C.D. ſquire wiſe. Take | S 
with your compaſles the leaſt diſtance of the point G. and ' | ; 
of the Dtile: extend them fozth in the line C.D. I meane, : 
fromG. towardC. make there a poi E. vps : 
pon which point oz centre with the ſame wideneſſe of the : 
- compaſſes, dzawe the Equatoz from H. by G. to 1. viuide : 
the Stilemult bee fired in the centre C.l ; 
with ſo great anangle,as C.D.F.ts, | R 
_  Beholde the Figure folowing, © | 
_ 7 ASouth' $ 
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The making of an Eaſt and Weſt 
_ Diall reclining. | | 


_ CAP.'25. 


= = Jrtk multiphie the Sine f the Eleus- 
JED: —_— Pg 
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of the greater. Thequotient ſhall 
A CO Eno ararins 


Peridian.. 


is 


Trang an Eaſt 3rWelt Dial! ,reclining | 
45. deprees.. | 
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ug "$801, bythe @ine of the Kecting 
a by- 190000 the Fong! THT, 
Man X34 - which's ad 
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net 61 56600000! which J diutde = 4 
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The Art of Dialling. 18 
greater, which is the Complement of the diſfance., whoſe 
Hine is 83033. And thequotient 74 ig veeldeth an arke 
47.4,51,”, whoſe Complement tis 42.4, 9.”, which is the 
diſtance of the Subſfilefromthe Peridian. 

Firſtdzawa line Parallele to the Þoz2izon A.B. dzawe 75 <@ne- 
another ſquier wiſe,, C.D. Thenmake the quadzant-from figure, 
A.toD. Number therein the diſfance of the Þiibltile from 
the Peridian (which wee found to bee inour example.-42, 4, 
9."n,) fromA. towardD. At the endofthis number from 
the centre C. d2zaw the line fo2 the Subſfile, C. E. Account 
from this line thediffance betweene the Otile and the 
ſfile, which ts 33.4, 52,”. dzawlikewiſe at the end of 
number from C. the line C. G. foz the Stile. Let the line of 
Contingence be ſquire wiſe to the Subffile' in any point 
where you will, Zhen take with pour compaſſes the leaſt 
diſfance between the point E. andthe line of the Stile: with 

that widnelle the one foteremaining inE. extend the other 
pony er yuieniyry-\onra Water ry D 
into r 2, equall partes; beginning your dinifion where the 
ruler being placed vpon the centre F. E.andthe interſeatonof 
the Peridian with the Contingent ſhall touch the equatoz., 
Lap the ruler frottF. byeach of thoſe markes , and where 
{t ſhall touch theline of Contiagence, theremake markes 
by which from the centre C. dzawe the houre lines ſomanpy 
as ſhall be neceſſary. The line A. B, is the Peridian, and 
$a tera ne « Finiſh all other thinges, as in the 
ref befoze you were taught. 

| Note that if it be an Eaſt diall, you muſf make thequa- 

bzantfrom A.to D. aWeb, romSeoD. Fn there 
bpoimngetr # | | 
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The Art of Dialling, +9 
the Sine of the complement of the Reclination, diuiding 
_ thep2oduct by the whole Sine. The quotient Sine ſhall 
 aahnAgna; wn CURE ELIE Com-/ 
piement toDET 
, Afterward - 00 Sine of the Tomplemenit of 
the Declination,by the whole Sine,dinide the P2oduct by 
the Dine of to be repeated: whereof ſhall 


come a Sine, whole arke ſhalbe the diſtance of the Peridi- 
ERIN 


gaine,multiply the Sine of this diſtance, by the Sine 
of the Complement of the Reclination, parte the Pzoduct 
bythe whole S arke of whole quottent —_— 
ledthe Elcuation of the Meridian. 
Thencomparethis Elenation of the: 
Clenation of the Pole,and which pouthall finde eye 
tract that from the greater,andthat which remaineth keep, 
(fo2 it ſhall be called the difference kept) being mindefull 
oc erp Sean, 
his done,mulf lp the Sine of the Complement to be 
WBaebiny oro ne of the difference kept : diniding the 
P2oduct by the whole Sine, whereof ſhall come a Sine, 
whoſearke ſhalbe the diffance of the Stile from y ſubffile, 
Lo conclude,compare the Complement ofthis diffance, 
with the complement of the difference kept,and which pou 
tall finde leaff, multiply the Sine theresf by the whole 
Dine: part the P2oduct by the Dine of Þ greater.,and there- 
of thaill comea Sine, the Complement of whoſe arke ſhalbe 
wr ony® appr ynny rar "9 


; Dechning 18.4, 
e Reclining 25. a, 


indeout inthe Table the Sineet the Derdinats | 
ich is ;090r. Then the Complement of the Recli- 
being 65:4. the Sine hereof is 90630. Afterward 


| Framle of a South Dial 
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The Art of Dialling. 


dinide by the whole Sine, whichits x 00900, the quotient 
ſhalbe 28005. whoſe arke ts 16.4, 16.=, The complement 
whereof being 73.4. 44.” is the complement to be re- 
ated, 
*"This done, multiply 95 105 the Sine of the Complc- 
ment of the Declination 72.4 .by the whole Sine 100000, 
the p2oduct ſhalbe 951 0500000. which being dinided by 
95996 dared mop nr Aphorfng 11e "> 
tient ſhalbe 99071, whoſe arke ts 82.4,11,=, which is the 
of diffance of the Peridian from the IÞozi3on. 
vn Afterward augment the Sine of this diffance 9907r. by 
mn «the Dine of the complement of the , whieh is 
"8 90630. andthe p2oduct ren (6 part by the whole 
| "Dine: and the quotient 89788 ſhall yeld an arke 63.4. 
53.9, which is the Elcuation ofthe Meridian, 

Then compare the Elenatton of the Peridian, with-the 
Eleuation of the Pole, which in thiserample is 52.4, 'and 
finding the Sleuation of the Pole tobe leaf, ſubſtract this 
namely 5 2. degrees) from 63.4, 53.n, the Elenation ofthe 
-WPeridian,and there 11,4, 53,m - which is the 
difference kept. 


Nowmultiply 95996 being the Sine of the Comple- 
ment to be repeated., which is 20591. the p2oduct is 
197665 3636. which dintded by the whole Sine, the quott- 
ent thalbe 19756, whoſearke 11.4.24.=, isthe dilkance of 

.theStile fromthe Subffile, 
_  MThentoconclude. þ Complement of this diſtance, which 
is 78.4, 36.m, being compared withthe Complement of the 
_ difference kept , which is bich is 78. 4,7.m, yolt thall finde the 
Complement of this differencekept tobeleaſt, wherefoze 
multiply 97856. the Dine thereof, by the whole Sine,and 
_ thep2oduct 97835 600000, partby the Sine of the greater, 
to wit,of the Complement of the diffance of the Stile from 
the Snbſlile, whichs 98027. the quotient (balbe 99825. 
whole arke is $6.4.37.m, The hereof is 
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The Argof Dialling” 6: 
4,23", whichis the dilkance of the Subltile from the 


fering from the other, 
- The firſt kinde, 


Parke therefoze, {f the Eleuation of the Peridian be 
greater then the Eleuation ofthe Pole, dzawealineparal- 
lele to the Bo2tzon A.B. outef the middeſt whereof extend 


an other C.D.ſquirewiſe to the line.A.B. make the quadzant. 


from 4.to D.number therinfromA, towards D-the diſtice 
of the Peridianfromthe Hz 
the end hercof from Þ centre | 


23.", d2awattheend of FE. foz 
Subſtile. ar nap + 1 A. number the 
diſtance of the Subſfile from the Stile 17.4; 124 ", and at 
theend therof ertendtheline C. G. which t 
the Stile. This done,jinthe line of the 


ppoint 
F. (which youmay take where you wil inp Subſtile)dzaw | 


the lineof Tontingence ſquirewiſe to the Subſtile, Then 
take the leaſt diſkance dues wp from the Dtile, Af- 


ae ie monroe | 


Which is 82 4.1 I,=, at : 
. dzaw the line C.E, fo2 the 
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downward to thePoleAntartick. 


Place the line A.B. parallele to the 


terwardas other pzeparatiuelinesno 
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whither you may reſo2te, pm perm gn ph hereto ſhew 


TY ans ave A 


Declinatio d, 
Example of 2 South. = 0 IE 3 2 4,30. m, 
Diall, whole | Eleuation of thePoleis, 52.4.2.m, 


Firſt Jmltiply 52991 the Sine of the declination, by 


$3388 the Dine of the Complement of the Reclination, 


and the p2oduct 


441881 3508 ariſing thereof, J diutde by 
44188 piciveth anark 
26.4, 14.", whoſt complement being 63.4,46.n, ts þ com- 


 plement tobe repeated, 


Then increaſe the Sine of the Complement of the de- 
clination, which is 84804, by the whole Sine,and the p20- 


duct is, 8480400000; whichJ parte by 89700 being the 


Sine of the complement to be repeated. The arke of whoſe 
quotient Dine 94541 being 70.4, 59, is the diffance of 
the Peridian from the Þo21zon, 
This done, Jmultiply this Sine 94541,by the Stne of 
the complement of the reclination, which is 83 388,and the 
pm ringer being 78; 584908 J dinide bythe 
whole Sine : the quotient GE IS REES 
2.", is the Elenation of the Beridian, which J compare 
with the Elenation of the Pole,and finding themequall,X 
end my wozke here, Fo2 this ſhalbe ſufficientin this 
kinde of Diall,as poumay moze plainely perccine by the 
delineation of the Figure, 

Wherefoze if the Eleuation of the Pole,and of the Pe- 
ridtan befound equall,(as tn this example it is)make aline 
parallel to the Hozizon A.B. D2aw another C.D. making 
right angles with the line A.B.Dzaw the quadzant from 
A. toD. number therein the diſtance of the Bertdianfrom 
the Hoztzon from A.towardD, which is 70.4.,59.". being 
here inplace oftheSnbſffile, Then d2aw the line of Con- 
——————— T—— 
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E The Art of Dialling. 
Subſfile C E. in any point thereof,as befo2e.,Place one fot - 
of pour Compaſſes ta the interſection E. then ſet the other 
fote in þ Peridian(o2 Dubſtile)being of any widenes:make 
there the point oz centre F. vpon which centre dzawe the 
halfe Equato2 fromG.by E.to H. Diuide the one half ther- 
of from E.to H. into $0.4, Account theretn from the Mer:- 
dian E. towards H. the declination of the plat 3 2.4, place 
the ruler vpon the centreF. and the end of thisnumnber, and | 
where it ſhall touch the Contingent line, there make a 
marke, by this marke youmuſft dzawa hne ſquire wiſe ts 
the Contingent line, which ſhall be foz the 12 hawer, And 
where the ruler ſhall tonch the Equator; there begin to di- 
uide it info x 2, equall partes, by which lay theralerfrom- 
thecentre F. making in the line of Contingence markes foz 
the other hower lines, all which ſhall cut the Tontingent 
tine ſquire- wiſe, Note that ſometime in diuiding of the E- 
quatoz,the two parts at both ends nert to the Scmidiame- 
ter G.H thali both of themmake but one whole parte vn- 
tefſe pon willmake a whole circle foz the Equatoz, and dis 
uide it into 24. partes. EH; 
ND n__ ld 

. U as | | | | quato2, 
It map be alſdaplate of iron 82 b2alle faſtened in the @ub- 
file ſo b:oad as the Semidtameter is, as in the Eaſt and 
Wefft erect dialls,xc. Let the line A. B. be parallele to the 
Hozizan- Finiſh all other things as befoze... + + - 
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by the Sine of the complement of the reclination which is 
likewiſe 70719, and the pzodnct.4999904 100 J part 
by the whole Sine ,The quotient is 49999 whoſe arke is 

- 30.4, The Complementofthisarke ts 60.4; whirh'is the 

' Complement to be repeated, 

| Then J increaſe the Sine of the Complement of the de- 

' clination, which is likewiſe 70710, by the whole Sine, 

_ and the pzovucthereof 7071000000 J dinide by theSine 
_ of the Complement to be repeated 56602:the quotient 
Sine $1 —— an arke 5.4.4, 44.”, which is the dt- 

 ffance of the Meridian from the Ho213on. 

Afterward Jumltiply this Sine 8x 649,by the Sine of 
the Complement of the Reclination, which is 7071 o : the 
pzoduct. ariſing. 5773400790 I part by the whole Sine, 
the quotient is 57734. The arke whereof is 35.4, 16.=. 

_  theEleuation of the Peridian; which Acompare with the 

Y br eons tht cor rear wr erample)s5 2.4, and fin- 

ding the PeridianEleuation to be leaſt, J ſubſtract it ont of 
the Eleuation of thePole, «+ there remaineth x 6.4, 44,”, * 
whichls thedifference kept. | 

--Zhis done, Jaugnent $6602 the Sine of the Comple- 

ror motion by 28791 the Sine of the difference 

{, md the pyodact 2493358182 comming hereof, I di- 

le Sine, the quotient Sine 24933 yel- 
udeboth 14.4.26,", the diſtance ofthe Stile from the 

Subltile. MAYS tf ro bi | MYA Seng 
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The this arke arke (88.1, 33.m, 
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The Art of Dialling. 23. 
line Paralleletothe Boztzon A B.extendanother C.D. ma- 
king right angles with theline A. B. Dzaw the Nuadzant 
from A. to D.dinideit into 90.degrees. In which account 
the dilkance of the Peridian from the Bo2tizon , from A. to- 
wards D. which is 54. 4, 44.2, dzawe at the ende of this 
number the Peridian line from the centre C. which: ſhall 
ſhew-the 12, hower, Accountfrom this toward D. the di- 
ance of the Sublfile from the Peridian, which is 8,4, 33, 
n, at theendhereofertendfrom C. the line E. fo2 the Sub- 
fkfle. Fromthis,number the difance ofthe Stile being 1 4. 
4, 26,", towardD. if there be ſo much ſpace,ifnot,acconnt 
it fromthe Subſtile towarvA.makeat the endof this num- 
ber the line C.F. fo2 the Stile, Let the line of Contingence 
cut the Subffile ſquire-wiſe,in what poynt yon will, Fi- 
niſhall other things, as inthe fri of thele thz& kindes of 
South reclining declin als 

Inthis kinde ofreclining Dials, whoſe Stile mult bee 
placed from the centre C. vpward foward the Pole Artick : 
fat any time yon cannot dzaw to both ends of the Contin- 
gent line ſo manyhowze lines as ſhall be necefſarte: then 
p2olong beyond the centre C. the lines oppoſite onthe other 
ſide. ed whnegdnnnntl ed $, houre line fo2 the moz- 
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- Thenincreaſe the @ine of the Complement of the De- 
clination by the whole @ine, dintde the p2odn> by the Sine 
of the Complement repeated: the quotient S12e thereof 
will gine an arke, whichſhall be the diſkance of the Perivt- 
an from the Bo2tzon. 

Lhefame quotient Sine multiply by the Sine of the 
Complement of the reclination': and the number you 
part by the whole Sine: thearke of thts quotient is thr E 
lenation of the Meridian, 

Now adde the Eleuation of the Pole to the Elcuation 
of the Pertdian, and the totall number o2 arke hereof, wee 
will call the compounded arke, Andif the compcundedarke 

belcfſe then 90, degrees: thenumltiplythe Sine theref,by 
the Dine of the Cemplement repeated, diuiding the pzoduct 
by the wholeSine : aad hereof ſhall ariſea quotient Sine, 
wheſe arke ſhalhe theviffance of theStile fr 55 the Subſtile, 

Now compare the Complement of this diftance, with 
the Tomplement of the compounded arke : and increaſe the 
Sine of the leffer by the whole Sine, part thep2odud by the 
Sine of the greater : and thereof ſhall come a Sine, the 
Complement of whoſe arke thalbe thediſtance ofthe Sab- 
file from the Peridtan. | 
But marke here the dinerfitie whichdoth ariſe byrcaſon 
of the compounded arke : fo2 hcreby pou ſhall haue th2ee 
ſandzy waies , both in finding out the diffances betweene 
tbe and the Ho2tzon, the Stile and Subſtile,xc. 
Andlikewiſe in the delineation of the figure. Whereof a- 
riſethth2e ſundzy kinds of Dialls : MAES them being 
already taught. 


The ſecond kinde: 


If the arke be tuff 90, degrees: then the di 


ment repeated : and the diſtance of the Subſtile from 
Peridian all be algo, degrees 


Note 
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The Art of Dialling. 


Note that in the wozkingheresf, there is no difference 
fromthe firſt kinde. Fo2 here as tn the other befoze, you 
ſhall fir finde out th? complement repeated: then the dt- 
fance of the Meridian from the Hozizon : Afterward the 
Clenation of the Beridian, which being added tothe Cle- 
nation of the Pole, ifthe totallmmnber bee iff 90.4. pou 
ſhall not ne&de fo p2oceede fozward,fo2 this (as befoze J' 
made mention) ſhall be the diſfance of the Perivtan from 
the Subſtile. | ha 

Jn this kinde you ſhallhane no inferſection of the Pe- 
ridianand the Contingent line: therefoze you ſhall begin 
the diuiſion of the Equato2 at the line of the Subſrile, 
which ſhall ſhew the 6, houre, cither in the mozning, 02 
enening,acco2ding as the plat doth decline. 


The third kinde. 


But ifthe compounded arke begreater then go degrees, 
ſubſtrac it from 180, and that whichremapneth ſhalbe cal- 
led the difference kept. Then multiplie the Sine of the 
Complement repeated, by the Sine of the difference kept, 
diniding the p2oduct by the whole Sine, hereofſhall comea 
Dine, ogy png ſhall be the diſtance of the Stile from the 
Subffile. 

Then compare tze Complement of this diſtance , with 
the Complemet of the difference kept,increaſing the Stne 
ofthe leſſer by the whole Sine, andparting the p2oduct by 
the Sine of the greater: whereof ſhall come a Sine, the 
Complemet of whoſearke, being taken from 18 degrees, 
the remaynder ſhal ſhew how much the line of the Subſfile 
mulk be diſfant (vpward bp the Ho21zon) from the Beridi- 
an. Fo2 the better vnderffanding of theſe th2& kinds,mark 
theſe thzc examples following, with the delineatis gftheir 


figures. | 


Exam ple 
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| Declination i is, 4p 4d 
Example of « NonthDiall pale} Fecnan 4 
EleuariSofthe Pole $2.4, 


Firſt. J wozke this a gethe 
ws aut > , vnttt | 


the Meridian, | 
Then Aaddo the Sienation of the Portditn' which 
35» *, 16,n, to the Elenation of the Pole 52:4, the 
number is 37, pooh whii clam, 


Sublfile. 

ThenA compare 30.4, 6,9; being the Co! of.. 
this diſfance, with-the Complement of the 
arke, which is 2,4, 44.” and finding this leaſt, Jincreaſe 
4768 the Sine thereof, by the whole Sine, diutding the 
p;odut, which is 47 6500000, by 50151 the Sine of the 
greater: the quotient Sine yeldeth anarke 5,4.'27.”; the 
penn ans 20 $33; isthediftance ofthe Sub- 
ſtile from the Peridian, 

In d2awing of this Diall,firſt as befaze,make a line Pay - 
ralleteto the Bo2tzon A B.. Then extend the inc C:D. cut- 
ting the other ſquire-wiſe.\MParke the interſection ozcentre 
with E/p2aw thereupon a circle A.B:C.D. whoſe twoqua- - 
dzants at the leaſt ; toward A. (if the plat decline Weſft- 
ward, 02 elſe toward B. if it decline Eaſtward) being diut-- 
ded into 90.4, each of them , number therein from Ao | 
wards D. the dilkance of the from the Þoztzon, 
whichis 54. Ns, 1% . and.at the endhereof from the centre 
E. thaw thel line A” ts 12, houre, Account - 
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The Artof Dialling: 


from this vpward toward C. the diſtance of the Subftfle 
from the Peridian, bring 84.9. 2 3.", make likewiſe at the 
end of this number from E. the hine fo2 the Subſtile. Againe 
munber frombence ypward (if there be ſomuch ſpace, 02 

elſe downward) $9.4,54." - whichis the diſfancebetween 


any place 0 
leaſt diſtance of this point Then withpane compa th 
hot name hes emo As line: of the 
u ward E making there point vpon which 
dzaw the Equatoz nt rae wy This done place 
the ruler vpon the centxe1, am Feerdaten of the. Pex 
ridianand the rg where it ſhall touch the 
Eguatoz there pag) nenay 24+ equall RATEn. 
Fin all other things, NG I Ris { 


© TheArt of Dialling. 26 


| I2 3 0: "ASE 
© Theſecond kinde of North Diall, reclining 45.degrees 
14. minuts, declining 38, degrees, , 


[T ſhall not be neceſſarie to ſhewe an example of this 
ſecond kinde , becauſe the Complement repeated , the | 
dilkance of the ny at 
| |S 2 


The Art of Dialling 
the Stile and Subſfile,xc. is found out alfogether like fo 
the other befo2e, and that which foloweth, - . Therefoze it 
ſafficeth to ſct downe the number of theſe diſfances, 


Firft the Complement repeatedis, 64.9. x8.”, 
Kar 1 OE RY 2 20100 . 


57 he Elenation of the Peridian i838. d - which A vets 
the Eleuationof the Pole being 52.5, and the totall 90,4, 
is the compounded arke, 

D2aw therefoze in this kinde as befoze, a lineParallel 

to the Bo2izon A B. make another ſquire-wiſe, CD. Dzaw 
the two quadzantsfromC. by A. to D. diniding each of them 
into 90.4, Thenmumber herein the diſtance of the Peridf- 
anfrom the Hoztzon, which is 60.4, 59," dzawing from 
E. at theendhereoC.che line F. foz the Meridian, From this 
account 90,4, betnghere the diſfance of the Subſfile frem 
the Peridian: and likewiſe at the end of this number from 
E. d2zawe the line fo2 the Subffile. Againe from this line 
downward, (becauſe there is no ſpace vpward,) account 
the Complement repeated-64.9, 18,=, which herewe take 
fo2 the diſtance of the Stile from the Snbffile : make likes 
wiſe by this ntmtber the line E.H. foz the tile. Let the 
Contingent line cut the Subffile ſquire-wiſe inany place. 
_ Thentaking theleaft diſtance with the compaſſes of the 
- point G andofthe Stile, with that wivenſle in the ©nb- 
ffile, make the poynt1. vpon which dzaw the Equinoctiall 
circle by5 And becauſe here, (as tn all other Dials, where 
the componnded arkeis ſt 96.4,) there isno interſection 
of the Prridian,and the Contingent line : therefoze begin 
the dfutffon of the Equatoz info 2.4 equal parts at the Sub- 
File, whichin this kinde ſhallthew the firt honre, eitherin 
theenening or mo2ning,acco2ding tothe declination of the 
plat. lace there NN. COINS 
parts as yon can,makingmarkes Mm thelineofContingence 

as befo2c "v30wfhe hours lines by them,e. itt there 
inkyeother, | A Nonh 
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F< The Art of Dialling: 

ement of the Reclination and the p2zoduc 465 2070000 
ptr lep care ramgrhomdeed rpg, pelveth an 
arke 27.4.43.", The is whereof is 62,4,17., 
being the Complement repeated, 

ThenJenereale $6602 the Sine of the complement of 
the Dec lination by the whole Sine, diuiding the p2odug, 
7 25 the Sine of the Complement repeated: The 

arke of the quotient Sine 97827,1s 7.4.2,", whichis the 
dre Peridianfrom theHo24zon. 

bis done, J augment this quatient Sine 97827,by 

the Sine ofthe Complement of the reclination, which is 
93041 : thepzoduc 9101921907 Jdiltribute by the w 
Dine : nationofthe Serta. gineth an arke 65.4. hank 
the Elenation eridian. 

Now J adde 65.4, 32.”, being the Elcuation of the 
Peridtan,to 52.4. the Cleuation af thePole,and thetotall 
number. 1 15.4 +32-", being. the compounded arke, be- 
cauſe it is greater then 90.0. Iſubſtrac it from 180, and 
thereremaineth 62.4.28,”, whichis the Difference kept. 

Afterward multiply 88525 the Sine of the Comple- 


- ment repeated, by 38674 the Sine of the difference kept, 


the pzoduct 6. 45 high gray 9m The 
| - whole 


Then comparing the Complement of this diſtance, be- 
ing 38,4, 17. =, with the complement of þ difference kept, | 
whichis 27.4, 32.”, and findingthis tobeleaſt, J amplifie 
46226 the Sine thereof, by the whole Sine, diuiding the 

p2oduct 4622500000 bythe Sincof the greater, which is 
Shui tur tags re koypgedioanrry Luong: 45 =: 
an arke I 4; 1.4 * m, 
En wire _ 
fance of the SubVile fromthe Meridian. 6 


Thedelineation ofthe Figure | 
| Firtagbefozewaline A.B. parallele to ne Here 


301, Pakeanother C, D, 
pr rent 1s 
90.degrees, number therein fram A, towardD.thediſtance 
of the Periban fromthe Hoxhzan ; hedmoeranpes 
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the inclination of the plat be lefſe 
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The Art ofDialling. 29 
were the Eleuafion of the Pole-make a Dfall like to the 
South erect dired;and it ſhall be fit fozyour plat. 

ut if the Inclination of the plat be equal with the Ele- 
nation of the Pole,make ponr Diall altogether like to the 
N92th reclining direc, whoſe reclination likewiſe is equall 
to theEleuation of the Pole. They differ onely herein, that 
this is placed downward to the earth,and that vpward. 

35ut if the Anclination of the plat be greater then the 
Clenation of the Pole,ſtbftrac this from that, and with 
the number remaining, as if it were the Eleuation of the 
Pole,make pour Dial lie tothe Poztherect man 

 Examplevofthis kindeinclining 65.4. 

 Subſfract 52. 4, the Eleuation of the Pole,out of 65.8 G 
being the Jnclinationoftheplat, andthe remainder 1 3.4. 
account the Elenation of the Pale, Fo? Þdelineationhere- 
of,reſozt to the 92th erect Diall,Cap.s. 
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The Arrof Dialling. 

Pouſe& in this Figure;thatall the lines fo2 the howers 
are dzawen oppoſite from the Contingent line, beyond the 
centreE, In like maner muſt pou doe in thedelineation of 
all ſuch, which incline moze then the elenation of the Pole, 

Let the Stile in this kinde be placed directly oner the 
DPeridian, with fo great anangle as D, EF, is,tC, © 


The making ofa Nonh inclining direR Dill, 
AE bY 


j} 1F the Inclination of the plat be leffe then the 
;|complement ofthe Eleuation of the pole,adde 
a| the inclination to the Eleuation: and with 
© that number, as if it were the Eleuation of 


SSD the Pole,make a Nozth crec direct diall, foz 
pour wy 


But ifthe inclination be equall with the complement of 
the Elcuation of the Pole,then make a Dallas pou were 
taught inthe ſecond kinde ef South reclining direc: foz as 

' thatplat ſoreclining in the South is placed vpward: ſo is 
this placed downward. Note that this Nozth diall ſhew- 
cth but onely 4.howers,the two firſt in the mozning, and 
the two laft in the cnening,andthat only in the nuddeſt of 

- Sommer, | 
ut if the inclination be greaterthen the Complement 
of the Elcuation of the Pole,ſtbſtrac this lefſer out of the 
other being greater : and with thenumber remaining, as 
if it were the Cleuation of the Pole, make your diall like to - 
an Yoztzontall, Zhis kinde likewiſe ſheweth very m"_ 


howers, 
Example ofthis laſt kinde,inclining 45.4, 


Firft I take 38.9, being the complement of the Eteuatt- 

on of the woke, hut of 45. 4. theinclination of the plat,and 

there remaineth 7.4. which 7 keep fo2 the Tlcnation of the 
— Pole, Fozthedelineation ofthis diall, reſozt to the Hozi- | 
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CAP, 18. 


Ultiply the Sine of the Elenation of the Pole 

| by the Sine of the Jnclinationof the plat, di- 
'& guiding the p2oduct by the whole Sine: the 

2 FH/9 & quotientarke ſhall be the diſtance of the Stile 

Je nn== from the Dubſtde, 

Then compare the complement of this diſfance with 
the complement of the Elcnation of the Pole, increaſing 
the Sine of the leſſer by the whole Sine,part the pzodud by 
the Sine of the greater, whereof ſhall come a Sine, the 
Complement of whoſe arke ſhalbe the diſtance of the Dub- 

: Cilefrom the heh. arg T be 

Es. .2 : 


'H 


"»M, 
8 


TheArrof Dialling. 

It ſhall not be neceſſarieto ſhew anyerample hereof, be- 
_—_—_ Eaſt and Welt reclining bee altogethcr like to 
Wherefozereſozt thither, fo2 the wozking of pour 
ranpte.th thoſe dilfances in dzawing this figure ſhall ber 
here obſerued, 

The delineation of an Eaft Diall,inclining 45,4. 

Firft dzawe alme Parallele to thcYoztzon, A. B.make 
the perpendiculare line C.D. ſquire-wile to the other. De- 
ſcribe the quadzant fromA. to D. ntmmber from A. to- 
wardD. 33.4, 52.”, the diffance of the Subſtile from the 
Peridtan,and at the end hereof fromC.d2zaw the line E.foz 
the Subſtile, account from this 42.4, 9.>, dzawing like- 
wiſe at thsendofthis number the line G, foz the Stile, Let 
the Contingent line cut the Subſfile ſquire-wiſe, Finiſh all 
things els,as in the Eaſt reclining, 


AnFaſtand Weltinclining,. EA 


- Iriga borizont ||, 
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The making ofa South nd 
declining Diall. . 
CAD. 19. 
ISS 


p the Dine ofthe complement 


oops ws YE WY RT TEE of the De- 
clination by the whole Sine, and the pzoduct diuide by the 
Sine of the Complementrepeated : whereof ſhall come a 
eg 1A of the Peridianfrom the 

021300, 

Afterward, this Sine being multiplied by the Sine of 
the Complement of the inclination, and the p2oduct parted 
by the whole Sine : the arke of thequaticnt Sine ſhall be 
the Eleuation of the Peridian, Which arke you muſt adde 
tothe Clenation of the Pole, And if the totallnumber bee 
lefſe then. 90.4, it ſhall bee named the Doubtfullarke, But 


{f it begreater then 90,4, take it from 180, and let there- 


mainder be called the Doutfullarke. / 


This done , augment the Sine of the Complementre- 
peated, by the Sine of the Doutfullarke: £& the pzoduct art- 


fing thereofbeingdtuided by the whole Sins, the quotient 
theSnbffile. 


arke ſhall be the diſfance of the Stilefrom 


Nowrcomparethe Complement of this diftance , with 


' the Complement ofthe Doutfularke,multiplying the Sins 
of the leſer,by the whole Sine, diuiding the pzoduc by the 
Sine of the greater : the,arkeof the quotient Sine com- 
ming hereo all bs he tres of the NIN the 


I; But 


TheArt of Dialling: R 


Butnote,ifthe donbtfull arke be (4 without ſubfrac- 
tion from 1 $0, (which is if it bee lee then 90 4.) then you 
milk ſubtract the dilfance-of the SubFile from the Peridi- 
an ont of 180 , and thenumber remaining ſhall be the true 
diſtance of the' Meridian fromthe Subſftile, 

Parke this likewiſe, if the doubtfull arke be equall go 
degrees, let the Complement repeated be the diſfance of 
the Stile from the Dublfile : then ſhall there be uſt 90 4, 
fo2 the ſpace betweene the Sublfile and the Peridian,as be 
foze is taught in the No2th declining reclining , 


pou may reſo2t fo2 the wozkinghereof, | Here it ſhall bee 


ſufficient to ſhew twoeramples, with the delineat 
their figures: theone, where the doubtfull arkeis 
tedfrom 1804, andthe other, where there (no ſubtract 


' hereof, becauſe itis leſſethen 90 degrees, 


Indlining 45 _—_ 
Declining 45 degrees. 


Fozafinnch as this is altogether like. to the No2th recli- 
ning 454.declining 454. whither youmap reſozt:J wil omit 
thewozking ofthe fozmer partof thisexaple, vntil come 
to the finding out of the diffance the Subſtile from the 
Pcridian. The fomer part of this example pou may finde 
to bee thus w2ought inthe Nozth cen declining; | 

1 Firſt thecomplement repeated 60 

:p #=j mr raneſis Derwiantrom the Hozton 
544, 44 | 

3 NexttheEleuationof the Peridian 35 d,16m, 

4 Thecompoundedarke there, which wecall the doubt- 
fullarke here $7 4.16 m, 2. 

5 Thediſtaneeof the Stile frothe Subſtile59 di 54, 

6 Laft, thediſtance of the Hubltilc fromthe Peridian 
$44, 33, 

But here (as befoze istaught) you mul ubtrac this 

diſtance 


| angle of a South Diall 


 TheArtof Dialling. 32 
diſkance from 1 80 4, becauſe the doubtfull arke was lcefſe 
then 904, andthen the remainder 95/4/27", ſhall be the 
true diſkanceof the Subffile from the Meridian, | 

Jn the delineation of this diall, firff, as befo2e, make a 
line paralele to the Boztzon A.B. D2aw another perpen- 
dicular-C.D. cutting the fozmer ſquire-wiſe, MPake two 
quadzantsfrom A. by D-toB.Ifthe platdecline weſtward, 
number the diltance of the Peridian from the Þozizon 
from A. toward D.4c. But if the declination be Eaſtward 
(as in this example it is) then account this diſtance of the 
 Mertdian fromthe Hoztzon, whichis 544, 44 ®, fromB. to- 

wardD. dzawingat the endehereoffrom the centre C. the 

MPertdian line which ſhall ſhew the 12 houre. Acconnt 
likewiſe from thattoward A. 95 4, 27 =, the diftance of the 
Subffile from the Peridian : making inlike manerthe line 
E.C. fo2 the Subſfile. From this.line on which ſide you 
will, number the dilkance of the Stile from the Subffile, be- 
ing 59 4, 54 ®, dzawe by this theline G. rep2eſenting the 
Stile, Let the line of Contingence cut the Subſffile ſquirc- 
wiſe inany point whereyon will. Pakethe Equatoz, be- 
inthe diniſion thereof, andd2aw the houre lines inallre- 
ſpecs as in the Nozth reclining 21 degrees PII de- 
OT OT Cap; x5» | 7 | 
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ASouth decliningiinclining Diall. 
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The ſecodexample ns: ; 40, ", ) Where che dout- 


Exam full arke is ſub- 
of a South Diall Declining 3 1.4. tracted fro 180. 


Firff 51503 the Sine of the Declination being multipli | 
ed,by 33 227 the Sine of the Complement of the inclinati- 
on : and the pzoduct 4536446380 diuided by the whole 
Sine: thearke ofths quotient 44 . 23,m, Thecom- 
plment where being 644.37” the complement re- 


peated. 

Then A'ncreaſe the Sine of the Complement of the 
declination which is 85 776,by the whole Sine, and J part 
the pzodu& 8571 600000, by 90346 the SineoftheCom- 
plement repeated, The quotient 94375 peeldeth an arke 

Cy 5 a 


The Artof Dialling. / 33 
714,35 ®, which ts the diſtance of þ Peridian frb Þ Yoz2tzs. 
Agayne, J multiply this Sine 94875; by the Sine of 
the Complement of the Inclination being 83227, andthe 
pzoduct 7895961425 ariſing thereof, A dimide bythe whole 
Sine, The arke ofthe quotient is 52 4. 9; which is the 
Eleuation of the Peridian, | 
Now this being added to the Eleuationof the Pole.5 
and the total number 104 4, 9 ®, taken from180, there 
mapneth 75 4. 51 ®. whichis the doubtful arke,  - | | 
|  Therefoze J angment 90346 the Dine of the Comyle- 
ment repeated,by 96930 the Sine ofthe doubtful arke,and 
the pzoduct 8760399890 J parte by the whole Sine. The 
arke of thequotient 61 4, 10, is the diſtance of the Sub- 
file from the Stile, s Ls 
This done,J compare 28,4, 50,=, the Complement of 
this diſtance, with 14.4, 9.", the Complement of the daut- 
' fullarke,nultiplying Þ Sine of thelefler, which is 24446, 
by the whole Sine, diniding the pzodu 2444600000, by 
43226 the Dine of the greater. Thequottent Sine 50741 
pe&|deth anarke zo 4.,30,=, whoſe Complement 59 4,30 =. 
is the diſtance of the Subſfile from the Peridian, | 
Firſt dzawalineA.B. Parallele tothe Poztzon 
znother C.D.ſquire-wile to the line A.B.make 


re 


od 
f 


ia] iſke manner 
C. the Subſtile line 
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wozking of this kinde 
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|  TheArt ofDialling. ES 
—— 
wnward,and the South vp WOT -- 
"There b; ofthis nozth. as of the South reclining declt(- 
ning,th2e& ſundzte kinds of Dials, as by theexamples and 
figures following you map perceine. 
Firft exam- 


: Inclining 20 4, 
pe Exampleofa NonhDiall Denny £ 
Firſt J multiple 50000-the Sine of the declination, 
by 93969 the Sineof the Complement of the inclination, 
and the pzoduct thereof 469845 0000, I diuide bythe whole 
Sine 100000, t thequotient Sine 46984 peeldeth an arke 
284, 2 =», whoſe Complement 61 4, 58 =, is the Comples. 
When J augment the Sine of the Complement sf the de- 
clination, which ts 856602 by the whole Sine, parting the 
p:oduct 8660200000, by 88267 the Hineof the Comple- 
ment repeated:the guotient is 9811 3. Thearke therof be- 
ing 78 4,5 1 ®,isÞ diſtance of the Pertdianfr6 the hozizon, 
incomparing theCom- { ] 2 mnltiplie 981 12 
of the arke laſt found | 


. 


the p20+| | 


Meridian. 
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The Art of Dialling. 35 
Then Ammitiply 26275 the Sine of thedifference kept, 
by 88267 the Sineof the Complement repeated : parting 
the pzoduct' 231 $45 5682, bp the whole ny ney The arke 
1 1.4,47.9, of the quotient Hine 23134, is the diſfance of 
the Stile from the Subſfile, 
Now the Complement of this diſtance being 76. 4,26,m, 
compared with 74.4.47.”; the Complement of the diffe- 
rence kept, Jencreaſe 96494 the Sine of the leſſer, by the 
whole ſfne,andÞ p2oduct therof 9649400000, FJ diſtribute 
by 97277 the Sine of the greater. And the quotient is 
99191, Whoſe arke ts 82. 4.43.,”, Thecomplement wher- 
of being 7.4. 17,m - ls the diſlance ofthe Sublile om the 


The delineationofthe Diall.. 

If the Equatozof the Peridianbe then theEle 
nation of the Pole, dzawaline A.B, to the Hozi- 
38n, makeanother C.D. ur-wt te mere 
the quad2ant on the left hand from A.to uſe the De- 
clination is on the right hand Mons tp | 
ward 76.4. 32.=, the diſfanceofthe Peridian from the 
rizon, dzawat the end thereoffromD. the line G. = 
ting the Peridian, From this backward,toward A 
the diſtance of the Subffile from the Perivian, which 
7.4.41." krirat ares rs wtubr hed. 
theline E. fo the Subffile, Fromhenceaccount 11.4,47,- 

Subftile, d2zawing 


being the diſfance of the Stile fromthe 
in like maner fromD. the lineF.fo2the-Stile. Let the line 


of contingence cut the Subſfileſquirewiſe; befoze, make 
oe prot po nay 1 befoze; the ruler 
e interſection of the 


.. 


of Dialling. 
meridian be 
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Y The Art of Dialling: 7" 
commonly theſe folowing be fuchas here we meane, 
,© 115-2: CReclining direQ;,- | 
A South Declining ere, 3 

| "Declining reclining. _ 
AnEaſtor Weſt Twins | 
L Inclining direQ. 1 
A North - nt. | 
Declining inclining, 
Inall theſe kindes oftentimes the diſtance betweenthe 


Stile andthe Subſfile is ſo /fmall that it is not poſſible to 
> 101d anay «=» "yr tee ; which at al 


ſhallnot 
Therefoze thebelt way is this, Firff d2awe your ZDiall 
(a hath been taught)vpon alarge paper,, 
g' ſo great as may be, D2aw likewiſe 
me the howze lines very long, which will canſe the greater di- 
 ffance between the Stile and the Subffile, and in like ma-' 
nerbetwen the how2e lines, It will alfo pzocure þ greater 
Equats2,which wil be a great help ti-the dzawing 4 
Dial.as bythe figure following youmap perceine. \ >| 
you haue thus d2zawen Diall,thenat $/ 
paper wher the lines be of greateſt diſtance,dzaw 
line —_— to the Þo2izontall line, m—_ ela the 
other line L M.(acco2ding tothe greatnes of pour plat)ofe- 
quall diſtance from þ other, I vone; finde 


The Artof Dialling. 
bentanght inthe Cal, e Wel, oz Equinactial Dial 
But here note, that the Stilemuſt not be of height 
at both ends. But let it be fohigh,as the diftance betwene 
the Stile + theSubſtile ts in the place where it ſfandeth: 
as tn the examples folowingyolniay plainely percelue. | 


wire on nth a | ANonhDial. 
if [it Declivings Weltward-- om—m——_4 
a Herr prop ——22,4, 20,, 
36 aid eaten harm zbe horizon — 1 camel 
Wo : DiſtanceofthaSubGleandibe Meridian — 4,35. 
we Or 7 andSubftile—————- 4:4,15.*, 
Elcuation of the Pole— —— —— cz, 
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by 
. - Prepare alittle Table of 
wa, in bzeadth 3. 02 4.inlength 5.02 6.inches. Choſe foz 
wir, enlarge hee 

A 
then apt ante yer agony. > oe I to the 
arkeB. parteech nfo 90. 
is herein the Equato2,ſhewing 
Atics and Libra, Pozeoner how to finde the 0# 
SE nes on both liveg;ſecke inthe Table of the decling- 
tlon of Ut ran ens ny rar 0h s 
Firſt finde out the degrees of the 
Table) of the beginningof Taurus from 
CONS Account this 
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the ine A-B. andmake a line foz the, 
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 ponthane thus done 4 02 5 times vpou the one ſide of the di- 
 all:(thatison the left hand) doe ſo likewiſe on the other 


v2 TheAreof Dialling,” 
nary 11 * $1} 2088 320358 $603 11029; 1m: LH 
ſay teen? Aa 
et ne pome;71—— I 


n frmvad, yon 
ET ho an ei apats Let the 
line of = bend vpward to the centre of your diall, and the 


line of »» downeward. Then faſtena th2edat the vpper- 


molt endof your trigonal in enery line of the ſignes, ſo that 
direct it downward by thecentre A. tothe plat of 


your Diall: and where the ende of the thzed ſhall touch the 


amarke, Then mouing the Trigonal on the 


make there likewiſe a p2ick vpon the plat. When 


ſide on the right hand. Theſe markes being thus made, 
d2aw (with yourcompaſſes 02 rather with a crwked ruler 
made accozding to thoſemarkes) a lineby them. Doe thus 

each one of the.7 lines of your Trigonal, When you 
een theſe lines, (being croked,ercept the middle 
line, which is right, and repzeſenteth the Equato2) then at 
TER CIA 


Firfon the right hand toward the Eaſt , ref ie of 

the vpper line, w2ite 02 place , At the ſecond line d 

ward=, At the thirv *. Atthefonrth 1. At thefift x at 

the ſixt 7, at theſeuenth -;, Then onthe other ſide on 
Mega eiitdetrrens Gees 

=, at the fift Ee eg 

m, . 

permolk ſet v», nx 

oe — ——— 


hand, ſo that the thzed may bee ſtretched/ on the left 
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place the 12 ignexin Yona, Eat, We and 


other kindes of Dials, which befozeare recited: becauſe 


aiſerence (5 nothing but.@r placing the 72 ignen.at the 
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How toplacecheynequall houres in a 
Morizoatall Dial. 


:ong, 


Yes Foz whenthe ſue wtathe Cqu 


abone the Hoztzon 52.des 
36\minntes : then the vnequall 


the Pole 
) onely7 houres, 


NY Nee #youdinide thele7 houtes 36 minutes 


by fractions ints 12 : pou ſhall finde onely 38 minutes of 
houre, to make one vncquallhoure. But in the 


| ſonmer ſolltice, when thedayes bee at the longeſt, and bath 


16 houres, 24 : then one houre with 24 minutes 
maketh one houre bnequall. Theſe be lfkewile called the 
. pot ns, and are placed in Dialls on this 


- * —— 


The Art of Dialling 41 


is the 6 vnequall houre, Parke lives, that whin the 
Sunne entreth intothe beginning of 1 and =, both the e-. 
quall andthe vnequallbgures be of like quantitie, ache 
7 equall houre in themozning is the firſt vnequall, and 
the Lequailthe. 2 planetare hvere;ae.; 
But inthe Troptke of 5 it is otherwiſe: fo2 thenthe vn- 
equall honres be greater then the equal. Therefoze account 
how many houres and minutes is in:the longeſt dap foz 
your Stenation,  changingall the minutes thoſe houres 
Matoone tetall ſimune, - Then dinide this-number by 12; 
and the quotient ſhall ſhew. how many minutes of an e- 
quall maketh one vnequall boure, Example hereof; with 
vs the longeſt day-is 16 houres 24 minutes. -Where- 
foze Inuitiplic 6 which 6 the minutes ofanequal houre, 
by 16, which isthe ſumme of hoares of the longeſ®-day, and 
the poturarteth 19 960% whereunts-F' ade 24 the mi- 
the number ſhall be: 984, which be- 
lg dinided by 1 2 the quotient @ #5,WſherelhorAconinds 
that 82 minutes of an equall, maketh one vnequall oz pla- 
netare houre, Thento dzaw themn.in Dialls wozke thus, 
Firſt in the Lropike of = diuide the ſpace betwene each 


£ houre tnts 60 equall partes, but becauſe thoſe diſtances be 


ſo ſmall,fo2 the moſt part, that this cannot be done : there- 
foe it ſhall ſuffice to dinide enery oneof them into thz& e- 
guallpartes, Then ſhall euery parte conteine 20”, and 
_ thre ofthein 60 =, whichisoneequallhoure. 
Whenas therefoze you will place the 7 vnequall houre, 
account from the Pertdtan line, 0212 honre, 4 partsand 2 
minutes (which is 32 minutes) and make there a marke, 
Then place your ruler by this point oz marke, and the in- 
terſection of the line of and =, and the firſt houre after 
none 4 dzawe a linefromone Troplke toanother., that is 
from 5 fo. 
Khenfoz the placing of the 5 vnequall honre, account 
from the 7 laſt made, 4 of the fo2eſaid parts and twomi- 
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4 which Adiade by x2, andthequotint 38 Therefoze A 
that 38 minutes ofa vulgar oz equall, maketh one. 
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CAP. 24. 


How 


f 


Tropikeof =, (which ts nert to 


anpronnrtio word oe, len accouns 


ER 


repent Di beingp:epared,and the 1 2 ſignes 


of the Zodiake placed therein, 4c. account how many | 
{na 00 > ye Ys day in pour conntry, - 


changing all the tntominutes (gining toeachhoure 
60minutes.) pwodna>hy 12, and the quotient 
ſhallſhew fot erooonhaieye an equall, will 
rable to each vnequallhoure, Example, theth —_—_ day 


into one grofſe number of minutes , the pzoduct 4s 456, 


vnequallhoure. | 
the Tropike of »» here, as in the Boztzon- 


IICT 
tall per tivthe Troptkeal <. 
Togo 

Finiſh all thinges Tn Peridtonall erect direc, 
as ygu were taught inthe Yo 


,2=,) of anes 


A South 


FP" 1 


with vs is 7 houres, 36 minutes ; which being multiplied | 


ward account from. . -- 


zizontal. The figure enſueth, 
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TheArr of Dialling: 


The placing ofthe howres vnequall 
and Weſt Dials. 


CAP. 25. 


A place t vpon th edge of the Ste: 
$ ar CE eek tent 
thzead ( ain South 
plat asinthe Fignre following yormay fs, Afterward by 
theſe markes dzaw lines as befoze pou did, placing at the 
endgofthemths Caracters of the r 2 Signes. ' 
opazeoner note that where thecentre A. of pour Trigo 
nall doth touch the edge of the Stile, there faſten 
p&ce of Fron 92 ſuch ltke thing, whichmap ry ys 
of the Hunne ſnenery Digne, and likewiſe the planetare 
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The Art of D 


1 


A 
, 


When as therfoze pon would place the howzes buequal 
{nthoſe kindes of Dfalls, account the number of howzes - 


and minutes, which the halfe of the longeff 


"Wm "a hs 
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Comntry doth contetne. 
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The Art of Dialling: 


Example, 
With vs the longett day conteineth 16 how2es, 24.=, 
the halfe thereof is 8 howzes 12, ®, wherefoze numbzing 
in the circumference of the circle from A. ts D. 6 howzes, 
(foz that quadzant conteineth 6 equail how2es ) and _ 
D, toward C.theother 2.how2es and.r 2 minutes, fo that 
you may haue from A.bpD:towardC. the tult halfe of the 
longeſt dap, at the cadthercofmakea point X, Zhendiude 
the arke A.X. to 6,cquattpartes, A placing the 
ruler vpon the centre E.andeche partes, where 
it ſhall touch the Contingent lineD,F, marks.Ltke- 
wiſe in the other line of Contii > G, . make thele 
EEO the point D, OD de 
as 
vpon two of theſe equidiſtantftom the points 
B.D.) in both the Contingent lines,and where it ſhal touch 
the Zropike of Bmakomarkes. This done, lay the ruler 
vpon the firftmarke inthe Eropick of > nextvntoX, and 
the the beginning of os n— EEE te from 
one op Es nb. grey er 
=o 0 2130n; and 
_— 2. —_ hower line inthe WeſF Diall, and the 


_ Hoztzonoz pi oa e, place 
your ruler vponth a Pat ai Can- 
cer, and/the fon ofthe tins ofthe 5. hower with 


the Equato2,02line of Aries and Libra, dzawing likewiſe a 
line, which ſhall hew the firſt how2e in the Eaff, and the 
+1. bawe inthe WetDial, makeonths ws all the o- 
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1a TheArtiof Dialling. | 


The nmaking of an Hotizontall Spheticall 
:  _ orhollowDiall. 


CAP, 26, 


Irft pzepare your Sphere oz plat 
I \perſecly hollow, of what quantity 


NY I 
$912); | |diuide the vpper bammethe into. 
PAL _IJIR> NG I 4equall PEN TION the 
BI ED ANN: ters A, B.C.D. Afterward open 
FP .MSyourTCompaſtes to the widenes of 
| : lone Nuadzant, either A.C, oz A.D. 
andwith that wideneſſe,one fote being placed in the point 
dzaw anobſcure 02 lightlinefromA.to B. This done,ſet 
_ ote of pour Compaſſes in the point C and with the 
other yon ſhall try whether the plat be perfectly Sphericall 
92not : fo? if it be,vqur Compaſſes willfall tn the ſame line 
which youmade bcfoze, but if it be not perfect you map as 
mend it, And thend2aw this line manifeſk, ſo that it map 
continue. Fo2 itſhall be the Meridian line,ſhewing the 1 2 
how2e. Againe, place one fote in the point A. dzawing 
with the other alight linefrom C.toD.then onefote being 
ſet inB. youmay try with the cther,as befoze, the truth of 
the line laff made, Now where theſe two lines cut eche 0- 
ther inthe bottome of theplat,place theletter E, Then di- 
nidingthe quad2ant A.E.tuto 90.4, and accounting therein 
the Eleuation of the Pole fromE.toward A, make þ point 
F, by which thearke line of \ and =, rep2eſenting the equi- . 
noctiall circle; ſhall. be dzawen, Afterward f#ke out the 
_ greateſt declination of the Sun from theEquato2, (which 
| youſhallfinde in the table of thedectinatton of the Dunne). 
whtch is 23.4. 30.”, Thenaccount 23.4.30.=, fromF: tag 
ward E. making there amark fo2 the arke of Cancer,Like- 
wiſe from F. toward A. number the ſame diſtance, fo2 the 
arke line of Capricorne, This done, account from F. toward: 
E,20.4,1 A as amarke foz the line of 7 and 
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The Arrof Dialling. 46 


A. And the likeſpace from F.towards A, foz the arke of =» 
and 2, To conclude, number from F, towards E. : 1.4. 
'30.m, making there alſo a marke fo the line of Land m: 
andſo much from F,toward A, fo2 X andm, +. ' 
When yon hane thus made marks fo2 al Þ arkes of the 
12 Signes, open pour compalles to the Quadzant of the 
Spheare, that is,from A. to C, which widenes of the com- 
paſſes remaining, placeone fote inthe potit F. in the arke 
of Y and= inthe Meridian : and where the other fot ſhall 
touch the ſame Meridian towards'B male the point G, 
which ſhall repzefentthe Þ3le antartick; by which: as it 
were from acentre,vbzaw'a'ting fromthe point D. bp FE. to 
_ C. which ſhall be the lineof Aries andLibea. Then one fote 
of your compaſſes remaining in the point G, with the other 
dzawlinesfrom one ſide of the plat to the other, by -enerp 
marke befozemadefo? the 12: Signes ofthe Zodtake, : 
. The 12, Signes being thus finithed, pzoceede tothe di- 
uiſton of the equallhowzes on this manner; Diutde pi arke 
of the Equato2 into 1 2, equall partes, — atD oY 
F. ending in C. Then open your Compaſſes to 
of the plat, and theſante wideneſſe om poder were 
place one fate on the firft pointof the dinifiow-hext Cn 
the©quatoz;and if pou haue dinided theEquatosz/rqually, 
the otberfote will touch the firſt part bepondE;, towards 
D. by which fromthe centreG to the edge of the-plat; dzaw 
Aline,whichſhall ſhew the firſt howzr-afternone, This 
done, remone your compalſes (that widenefſe remaining} 
placing one fate in the ſecondpart from C:towardsE: 
the other fote touching the ſecondpartfromF towardsD; 
makealine as befo2e,from. the centreG:tothe'b2imme of 
the plat,toſhewthe 2:how2eafternone/Inlife manner; 
finiſh all the other how2e lines,namely the ,4,5,6,4;8;foz 
the afternone. Zhen doe likewiſe on the LA ſide fo2 the 
how2es tn the fozenwne,namelythe 17,10,9,8,7,6,5,a1d4 
dzawinglines from the centre G, by enery diuiſion, to the 
zmme of the plat, xc. + = 
2 © 
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| TheArtof Dialling. 
Theplacing ofthe ynequall howresin this Diall 


When you willplace the how2es vnequalinthis ®phe- 
ricall Dtal, diuide the Troptck of Cancer and of Capricorne 
ech of them into 2. equallparts, as befoze you did the E- 
quato2 foz the equal howzes. Then with the compaſſes 
topne eche th2e& points, of theſe the arkes, anſwerable in- 
to one line 02 arke, vntill you haue made 2 2, lines to ſhewe 
the 1 2, vnequall howzes, as inthe figure following pou 
may ſe. Whereof the Peridfan, oz x 2. vnequall howze 
ſhall alwates be the 6, vnequall howze. 

Jnplacing the figures to the equall x vnequallhowzes, 
and the Caracters to the x 2. ©ignes of the Zodiake, the fi- 
gure map ſufficiently ſhewe, notwithſtanding pou map- 
- placethem where you will, gtuing toech fame bs yoper 
Carader, and euery bowze equall and vnequall thetr p20- 
per figures 02 names. Th 

Fire theStile in the centre G, ſtanding vpſo high as the 
b2zimme of the plat, ſo that the vpper endmay appeare as. 
the centre of the circumference, which pou may trp,by pla- 
cinga ruler vpon the points A. 'B. And ag pa Ws ones 
as pan mp Page ew 
EE On 


gre 00h OE ERR haue the Stile ſfandaboue the plat, 
ſothat itmap ſhew the equallhowzes abone the edge of the 
Sphere,and then faſten a knot of equall height with the 
plat, which ſhall ſhew the motion of the Sunne tn the 1 2. 
Signesand p vnequall houres, which otherwiſe the end of 
the Stile ſhoulddo:; as in the figure following you may 
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The Art of Dialling. 
The Figure of an hollowe Horizontall 
©": "WG. 
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The Artof Dialling; 


The making ofa South Spherical ere dire Diall, 
| CAE. 2% * 

K&4< Dulhall vnderſtand that the making of this kind 
N73, differeth almoſt nothing from the 50zizontall: 


= the Eleuationofthe Pole, 4 d2awing the houres 
vnequall, OY 

Firft your Sphcar oz plat being p2epared, and parted in- 

to foure Nuad2ants,as befoze in the Hozizontall pon were 

taught, diuide the quadzant E. A. into 90 degrees. {@Zhen 


' number init the Tlenation of the Polc from A. toward E. 
marking the endeof the number with F. Afterward open 
your compaſlesto the quadzant ofthe plat,and the one (ote - 
placed in F. extend the.other in the Peridian line towards 


B. making the point G. where it ſhall fonch the Perioian 
line : from which point as a centre-porrſhall dzaty the lines 
fo2 the 12 fignes, as you were taught in the Bo21zentall, 
Diuide kewile, and d2aw the lines fo2 the equall houres, 
-as befo2etn theVoztzontall. 

Theplacing ofthe hznres vnequall tn this kinde ts done, 
as in the South Erect Direct vpona plaine ſuperficirs, ex- 
cept onely that whereas there you-did dzaw them with a 
ruler, here pou ſhall doe it with compaſſes onthis manner, 


Dpen your compaſſes to the Nuad2antofthe plat, that is, 


fromA. to C. accounting from the Meridian in the Zro- 
ptke of Capricorne, two parts wanting two minntes of an 


equallhoure,making there a marke: And that wideneſfſe of 


your compaſſes remaining, d2aw a line from that marke 
made inthe Treptke »», by the interſection of the line of A- 
_ ries andLibra, & the line of the firit houreantheafternone, 
'vnto the Tropike of Cancer. 'D2aw all the ether lines 
fo: the tnequalthouresjn like maner, asimthe figure you 

may plainelyſee, gs 
Fire the Stile in the centre G. as you didin the Bo2t3on- 
tall, placing the figures fo2 the cquall and vnequall houres, 
"#7 ef - any 


zercept onely in the accounting the beginning of- 


-m—_— 
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and the caracters to the x 2 ſignes,as in the 
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The makingof a Diallypon a Quadrant,orthe Table 
| Yeſcribedin the beginning of the Booke. 


CAP, 28, 


| JE #7} F you will make this Diall vppon a 
- We 3, 2 Nuad:ant alone, p2epare and diuide tt 
SY and altogether like one of the Nuadzants of 
| {8 the table, whoſe making is p2eſcribed in 
L3G7y the firſt Chapter : 02 if you will make it 
| LE ; vpon that inffrument alreadle pzepared, 
"2 -£ Wozke thus, 
" Dildo the caries E.D, into foure equall partes; then 
 leauing out the fourth part next E. deſcribe vpon the middle 
point bet weene C. ands. an obſcure halfe circle : which di- 
uide into ſire cquall parts, From each pointof which dini- 
ſton d2aw light lines vuto the Semidiameter D.E. touching 
it ſquirewile, Then d2aw nigh to the line D.E. two other 
lines parallele thereto : which with the croſfle lines dzawne 
from the halfe circle map make x 2 vnequall quadzangles, 
wherein the 1 2 ſignes of the 7 odiake maybe figured": the 
No2th towards D. the Sonth toward S. And ts the intent 
you map p20p22ttonally part theſe Quadzangles into fine 
02 tendegrees : d thoſe ſire parts of the halfe circle e- 
qually tnto ſo many /degrees. Then d2awe againe from 
thaſe diniftans right! iues to the Dimetient D.E. ſquire- 
wiſe,as befoze, 
This done bponthe point E. fromS, that is toſay,from 
 theendof7 andbeginningof », dzaweanarke to the wo 
mtidiamer D.E. which ſhall be fo2 the winter Tropike. 
- gaine vpon the ſame centre, dzaw another from-the begtn- 
ning of / and = fo2 the Equatoz, Toconclude, make an- 
other from the angle D. that is,fremtheend of 7 andbegin- 
ningof >, which ſhall bee foz the Dummer Troptke. By 
the helpe of theſe arkes, you Halldzaw the houre lines \ 


__ Swavefor 
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that yon firff know theheight of the Dunne abone the Ho- 
rizon,at cuery houre, when it occupieth the beginning of y, 
Y and =. Whofealtitude is thus found out. 

Take the Elenation of the Pole, and the Complement 
thereof : alſo the declination of the Dunne from the Equi- 
notiall, andthe diſtance ofthe Dunne from the Peridian, 
accounting x 5 degrees foz cnery honre, with the Comple- 
ment of this diſkance. Then if yomdeſire to knowe the al- 
titude of the: Sunne at fire of the clock either tn the moz- 
ning 02 at enenine; (at which haureonelywSommer it ts 
abone the Yo243z0n) multiply the Sine of the Elenation of 
the Pole, bythe inc of the veckiration of the Sunne, diut- 
iy 1010 by the whole @ine,and youthall have your 


— if the. Dunne ſhall. br difant from the Pertaian 
fewer howers thenſire, multiply the Sine of this diſfance 
(gining toencry honre : 5 degvies) by the Sine ofthe Com- 
pltement ofthe EE Pole, anv the S—_ 


wine, ethernet of Ic REI OENG 
of the Sunne,if it ſhall be in the No2th ſignes, 02 ſubtrad it 
from that,if it occupieththe wonth ſignes, Andiftherum- 
ber which.commeth: hereof ſhall bee:greater then 90, take 
it fron 180, and pon ſhall haye Writ aro ran oo 
out; The Sine of this munbcr ford out eng 110 
by the Sine of the: fir#.number found: out, Hall prolde a 
p2odud, which part bythe whole Sine, Cate: rhe. 

the mens Kang tall ſhew the defired moan 


p2opounded, 
-  Bat-if the dilkauee of the Dunne fronr the 


ſhalt ercrede ſire houres (that as kak the de» 
grees 
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gres of that: -diſfance from 180, maltiplying the Sine of 
the remainder by the Sine of the Complemet of the altitude 
of the Pole, diniding the pzoduct by the whole Sine, and 
ſubtrac the arke of the quotientfrom 90, the remainder ſhal 
becalledthe Firff number foundout, -The Sine of which 
number foundoutcompared with the Sine of the Elenatt- 
on of the Pole,increaſethe leſſer by the whole Sine, and di- 
ffribute the p2oduct by the greater. Then take the Com- 
plement of the Declination of the Sunne, fromthe arke of 
dart FOE - and you ſhall haue the ſecondnumber found 
ont.. 

Finally the Dine of the firf# number found out, and the 
Sine of the ſecond being multiplied by themſelues , and 
the p2oduct parted by . the whole Sine ; the quotient 
Rep eeen an 4 which thall bee the altitude of | 

unne. 
| ut when the Sunne occupteth the beginning of 1 03k 
pou ſhall finde the altitude thereof euery houre , onely by 
multiplying the Sine of the Complement of the diſtance 
of the Sunnefrom the Peridian, by the Sine of the Cont» 
nap 8 90 gs wo. diuiding the pzodu> 
by the: whole Sine. the quotient: which commeth hereof 
 Hallyeld thearke of your deſire, At both the ſire houres, 
becauſe the one ſire is theriſing,and the other the ſitting, 
there is then no altitude of the Hunne aboue the Yo- 
rizon. 

*Pozeouer,to knowhowmuch the Peridianaltitude is; 
of the Dunne entring ints S, adde the greateſt Declinati- 
: hoot, to the Complement of the Eleuation of the: 
: and by ſubtracting the greateft Declination of the 
the complement of the Eleuation of the Pole, 
pan all thewile bane the Yeriian alttueofthe Dunne: 
Pou ſhalllikewiſe coke the height of the Sue, being 
in the 10 degree of & aboue the Hozizon,at 8 ofthe clock bes 
SEAT ELIE; Ms WE —_ 


© EEE > SO 
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inthe enening: at both 6, andthe 5. houre inthemozning, 
and 7.atnight:Alfoat 5: in the mozningand 7. inthe ene- 
ning,the Sunnc being inthe begwntng oft, | 

3But becauſe the wozking ofthis,to finde out theſe altt- 
tudes,requircth much time andlabour, we will ſet downe 
theſe diffances readyfound out, calculatedfo2 theElena- 
tion of the Pole 50,4.and 52 4, . which you may likewiſe v\s 


without anynotable difference, where th Pale is Elena- J 
ted 49.4 ) a | F : 


The fir "able calculated for 
50 degrees. 


Four] "SE Top erodg tn; 
M.D. M.D' MD. MD. M. 


; : L 
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The ſecond table caleulated for | y 


52 degrees of latitude. 
"ny 1s deg, If r0.deg It | 
| M.D. MD, MD. MD. M. 
| 12 3038 o|14 3 bs; 
IN| 27 1336 26.13 21 [= B94 
0] 2 (53 LELS 7.0 , © ts 
93s 1225, 334 4] 
8] 4 |3s 1217 3 "9 34. 
7.1 5 j26__ $3] = oy = 29. 22 ; "WE, 
he 07. 4 bed es, PR RAY - 19 4 
i417 1% 59 | ol, 7 ARDE. as 
4l8|r_ KL | | 1/28 -) 


Jk thenofozepou'will make your Nuadzant Þ@ologt- 
califo2 the Etcnation ofthe Pole 50.4 . extendathzead, oz 
lay a ruler,from the centre E.by the 63.4.3 on, ofthe limbe 
of the quad2ant, beginningat F and Where Goti_eed fo 4 
ano pews Troptkenf = ,theremakez 


ef ; 
linbe,and where itdhall tonch the Gquaco2, there aifb ma 
atheg am ra} oor pre ohgf 16.4, $0. - 
etemakeihewſeamarke. von rebar; 


% 


af the limbe, and whereit that cut the Zroptkeof 
.: Ukewife thethzrad vpon the 38.4, 


4” 
FD res % 
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limbe; fiacke Wherext ructeth the CEquatoz.Then'by the 
x5,4x9/m, 'of thelmbeertendthe a marke 
in-the ſection therof and the Tropike of ». D2we into 
one arke theſe thz& markes(asyou did befo2e) finding out. 
the common centre; ſo'ſhall you hane the'line of the 11. 
hower befozenone,and 1, afternwne.: Jn like maner are 
the ref of the hower lines dzawenby 3. points accoun- 
tcdand found ontby the altitude ofthe ſunne. But becauſe 
befoze 9. and after 3. tn this Elcnation of the Pole it will 
 otſerne fo2 this delincatton, there mult another be'made 
by the table ofthe x 2, Siqnes02 Nuadzangles. Therfoze 
d2aw that from the 10.4, of &, @ ſhall you hane aline 02 
place wherein the third ports mey/be marked, Then to. 
2epare thepoints of the arkefoz thegalecuunr Capi: of 
7,and 5. andboththe 6. beſide 31mAxkesimade in the 
Troptke of S and the Gquatox.tetthe thitd ve notep inthe 
arke d2awenfromthe io.degr&of ©, /Dodiaw thelie of 
the 5-and 7, howers, ble befides the Troptke of Cancer arid 
this dzawenfrom the 10, degree of vs, the thirv'which halt 
come from the beginning of ir, The line. of 4; in the mo2- 
ning,ands8, in the eucning is very ſhozt, included inÞ an- 
gle nert vnto 1. Thus you haue finiſhed 9 arkes 02 lines fo2 
the houres , of which each one of them doth ſhew two 
houres: ercept one which is onelyfo? the i 2 houre. 

And to the intent that there Hould be no ſpace left voyy 
and vnp2ofitable betweene the Troptke of v andthe cen- 
tre F. you may d2awe in that place the vacquall hbures, 

which you tall veryeaſily doe on this maner. Defcribe 
vpon thecentre E. anarke verylittleaiſtant from the Tro- 
ptke of to bediuidedints 6 cquall parts , and take the 
mſddle point betweene the beginning of that arke at $. 
and betweeneE. Zhen vpon this point,as it were a centre, 
make a halfe circle fromS. toE. which ſhall be the line of 
the 6. vnequall hower, that is of midday. Afterward one 
fote of the compalſes being placed inthe ſame Semidtame- 
-tr E.D. and remoned A occaſion ſhall he 
3 and. 
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andthe otherextended in the meane time ſo far that if may 
touch the ſecond point of the arke dinided into 6:partes,and 
the centre E. dzaw an arke o2 line fromthe centre tothat. 
point, which hal ſhew the 5.and 7.howers, Inlike mancr 
are the other 4; dzawen,one fote of the compaſſes dovgee- 
moued, as neceſſity ſhal require, in the Semidiameter E.D 
(which may be p2olonged if it ſhall be tw ſhozt) « the com- 
palles fo opened, that the other fot map touch the point of 
the dinided arke andthe centre E, and toyne them all into 
one arke line: then fire athzead in the centre E, well war- 
ed,haning two ſinall beades vpon it tomoune with a plam- 
met of irono2 lead. Laſt of all pzepare two ſights of bzaſſe 
oz other metall with topnts, which you mult place in one 
right line ARRAN ſo that you may direct 
ie vpon that ſide A.B. at 


tionbebolde the Figure, 
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both the ſights, and then theneathermoſt bead ſhall ſhew 
the hower of the dap either befo2e, o2 aftexnone : fo2 cche 
line as ypouſe, hath two howers, but you mapraſtiydifcern 
what hower of theday it is. 

; The vnequallhowcr oftheday is thus. ford out. The 
neather bead being placed vpon his tuſFdegx& itn the Zodi- 
ake.1ap it vpon the arke of the x 2.hower, theth2rad being 
extended: thus holding this immoneable, place the vppcr- 
moff bead vpon Þ line of the 6,hower vnequal, Zhi;iz bone 
the ©un beames entring both y ſights, the bigheft bead ſhal 
_ Gewthe vnequall, and the neathermoſt the equalthcewer, 
*  Theriſingand of the Dunne, wherebythe length 
of the dayandnight is knowen, wen, you thall finde out on this 
maner. Place the neather bead vponthe tuft degree of the 
Dunne inthe Zodiake,thenertend the th:ead vpon the ſe- 
midiameter E.F.ofthequadzant,andthe bead ſhall ſhew at 
02 betwe&n what howers the Sunne rifethand falleth. 

- The height of the Sunne.abauetheVozizon atany time 
of the day is thus taken. Recetuethe Sunnebeames by the 
holes in your fights,and the thzead with the plummet ha- 
uing liberty tomoue,ſhall cut in the limbe oftheQued2zant | 
the iuſt degree of the altitude ofthe Sunne abonethe 1Hazi- 
zon. Inlikemaner ts the Elenation of the Starres aboue 
the Ho21z3on ſearched out, 

' Pon ſhall finde ont the elenationof the Pole by the hclp 

of pour Nuadzant,thus. Take theheight of the Sunne at 
12 ofthe clock, when the dayes and nights be of equall 
leugth,which boing ſubtracted froun 90-1, theelenationre- 
matneth, ut if you aſſay that vpon.any other day then 
the Equinog,, you mult conſider whether the Dunne oc- 
cupteth the No2th, o2-the South ſigues., and; pion: ve the 
table ofthe: Declinatowof the ©unucon.this wiſe, When 
the @unne-winthe fignes, ſubfract 


Noath lgnes, 7 
CR ROE Sernan att South 


How to make an ons ou may know ; 
- the uſt howre of thenightby yy 


Starres, 


= CAP. 27. 


Irit p2epare a plat oz Table of bzafſe 
511-02 firme and ſolide wod, which will 
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not change o2 bend, fomwhat thinne 
: let the fozme of it be round, th2e&e in- 
MIS) |} Hes baoad, oz noze 02 lcfle as you 
Po NS /V| will. Dzaw a circle nigh-vato the 
MN JL cdg,anddtuide it into 1 2.cgual parts: 


partes, which {hall hew the number sf the dai-s that the 


Sunne moutth in cuery Sign. Pake a ſecond circle, wher- 


in you map number the dates, andathird circle wherein 


waite the Caracters ofthe i 2,Dignes, as pou ſex inthe Fi-, 


cure following, 
_ . D2awlikewiſeanother circle, wherein yon may waite 
the vaies ofeuerp moncth inthe peere, which yon 12y doe 


by any Calender, but fo2 mo2e caſines beholve the Table ' 


Flew eberebyoos map ilkewiſe doe tt, 


Þ.-.:-.- + Enter; 


wherein thal be placed the 12. S1gnes. 
of the Zodiake,then dtuide ech of theſe parts into - 2 tm 
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Enter this Table,and you ſhal finde that the firſf dapof 
January muſt be placed againft the 20.4, 1.» of Capri- 
corne, And the 1 5, dap againft the 5.4. 23.=,of Aquarius,xc, 
_  Therfozelaypourruler vpon the centre A. ofpour plat, 

and vpon the 20,4.1 3." of »,and where tt ſhall touch the 
circle which pou made fo2 the dates of euerp moneth, there 
make a marke which ſhall ſhew the firſt day of January, 
Lhen lay it vpon the 5,4,33.”, of = and thecentre A,and 
where it ſhall touch the circle,make a markefaz the 1 5.day 
of January.. Zhen lap pour ruler vpon A. and the 21.4, 
44.=, of =,andmakelikewiſe amarke foz the 3x. dap of 
January, Again place theruler vpon the centxe A, and the 
| 5.4 
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5.4,52,=: of c, fo2 the r4.'dapof Febzuarie: wozke thus 
with all the reſf, vntil you haue ſet down the beginning and 
middeſt of euery month,as the Zable doth direc you, then 
bauting found out the beginning x {f of cuery month, 
yau mapat eaſe dtuſde every ſpace ſo many partes, as 
there be dates in themonth, which it ſerueth foz, accozding 
as you ſee in this figure following, It ſhall be alſo neceſſary 
tomake onecircleto wite the number of the daies of the 
moneth,and another'fo2 the-names of the monthes: you 
muſt make alſo a hole in the centre of this plat, of ſuch big- 
neſſe,as yot may ſea Dtarre thozow it; as in the figure 
you may perceiue. 


Hauing pzepared this plat with the circles vpon it, foz 
the 1 2. Signes and months, you mulk pzepare an other 
whele full of teeth, which you ſhall make on this maner. 
CONS of the ſame C—_ 
| 2 0 
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other was,dzaw a circle vpon it fogreat as the inward cir- 
cle of the firftplat,anddiude it into 24.equall parts. Zhen 
dzaw lines from the centre to eunery one of thoſeparts,vn- 
till you haue ſo many as there be howers in the longeft 
nicht in your Country. Then cut teeth by theſe lines foz 
the how2es,and w2ite the number cf them vpon the t&th 
as pouſee in this figure. Let the toth foz the 12, how2e be 
fo long from the centre to theend,as is between the centre 
A. of the other plat and the circle of the 1 2, Signes, You 
mult likewiſe make a hole in the centre of this whe&le, of 
the ſame bignes of that, inthe other plat, 


The thothed wheele, 


 Thfsdone,you muftp2eparearuler, which ſhalbe pla- 
ced bpon this wheele, Zake therefoze a thinpece of woy 
92 bzaſſe,and dzaw Vpon ttt alight line:at » onc'end therof in 
the middeft of the tine make a hole of the ſame bigneſſe 
which that is in the great plat and tothed whele, Then 


d2awacirclehalfean tnch wideozmoze ff pon will, after- 


wardcnt therulerroundattheend,cutting of likewiſe the 
anchalre ofthe byravthofthe ruler by theline,” 
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The fozeſive of your inttrmvient being finiſhed: the backs 
fide muſt hane twoſmall holes, —_— ny a 
turne-and moue about, Pye pins. 
Upon your great platon the backlibe 
fourth degree mai 
nth pine ofthe hnolemay be paced; V3 
requireth : and wziteby t greater Beare. Againe, No 
right againſt the 28%, 1/5 nthe backſide 
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"77 The Arcof Dialling. 

2Pzepare fox your handie a thin plate: of y2on, —_ 02 

Nos 
attheonecende'thereof make 


haleinchemiwoel ofthe line.o ſuch bignetſeas the hole in 
thegreaterplatls. Upon Tow hangs youmn laſten « title 


i Beholdethe 94 lng. 
befandell.. 
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P2epare a hollow pinne of y:on 02 b:alſe, accozding fo this 
figure abone,ſo great as if mapeaſilie enter into the hole of 
the handle,ſo thatitmay turne vpon it.: but let it goe cloſe 
into the great plat,thatit may remaine himmoueable. Let 
the Zothed whele and the ruler moue likewiſe vpon tf, 
Then place the Zothed whele and the ruler on the fo2- 
mer lide of the plat vpon the pinne, and on the backſide the 


| handle with the little pinne towards the back ofthe plat:fa- 


ten themſo together,that the handle , the Tothed whele, 
and theruler may turne vponthe platſenerally, oz each by 
themſelaes at your pleaſare, and as nede ſhall require, 
Notwithffanding you muſk bee carefull, that the hole in 
your pinne maybe ſogreat , as mu may perfectly ſ& the 


North St hal br nth, whole it. Then your inſfru- 


»followeth afterward. 
For better infruRionbekolde the figure. 
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Thynllies Diatlingd E.- 
The vie of this inſtrument. - 

FIrft it ſhall bee erpedtent to finde out the Starres ſer- 
PE nd One, which you may doe by the gure 


; IDS ED ; FS B s = 
Pou ſe? in this figurethe ſtarres which ferue to __ vle. 
The Polare Starreis a bzight Starre tn the P02 placed 


in the tayle of the leſſer beare , and moneth ſnall 
conrſe, as in the figure the letter A. heweth. There ts alſo 
another Starre of the leſſer beare greater and bughter 
then the other,and is noted the letter B. and ſcrueth 
to this purpoſealſo, There islikewile in the greater beare 
called alſo Charleswatne, and of countriemen the plongh, 

two great bzightffarres , and are placed almoff in a right 
line with the Polare Starre ;4are noted with the letters 
CD. And'theſe two Starres haue 5 i a 


The Artof Dialling. 57 
by them. but not ſo great as the other be. Theſe Starres 
which you ſee in the figure,as al other,mone equallyaboue 
the Pole,and finiſh their courſe in 2 4 houres. 

Therefoze when you would know the houre of thenſght 
by this inffkrument, do thus.Place the right line of the long 
tooth of the 12 houre directly oner the dap of themoneth,and 
turne the handle on the backſide to the hole of the greater 
beare,and pour inffkrument ſhall be pzepared. 


Then lift vp pour inffrument by the handle perpendicu- 


larly,ſo that it declineth onnetither ſides : and beholding the 
Yolare Sfarre thozow the hole inthe centre, mone theru- 
ler abone, vntill the right line thereofbe diredly againſk, oz 
ſemethto touch the two Starresof the greater beare, and 
- under the line you ſhall haue the tuff houre of the night : 
Which you may finde ont by the number of the teeth with 
your finger inthe night. ut if you cannot ſ the two 
Starres of the greater beare becauſe of clouds : and yet you 
map ſ& the Polare Starre}, and the Starre ofthe leſſer 
beare, noted with the letter B. remoue the handle on the 
backſide to the hole of theleſer beare, Thenlift vp your 
inſkrumentas befo2e,and beholde the Polare Starre at the 
hole, and turne the ruler to the fozeſaid Starre of the leſſer 
beare,and pou ſhall finde the true houre of thenight,as bes 


The making ofa Diallcoknowe the houreby the Moone. 
Wb vs CAP. 30. 425210 


| ' TheArtof Dialling. 
equall parts into thzee parts, and taketwo of themkoz the 
30 and lalt part, Ou 


* 
"RS 
TS ? 
7 + 
"1 
-B5 
F F 
: £ % Z 4 
” x 8 
\+F 
. 
> 
l | 
b : 
| : 
bt 
3 
| ; 
: / 
p ; 
OD 
' 
" 


LIES 


+ a $4 9A OSEI> err) 1 


| 
i. 
[ 
: 
f 
| 


NT OR OI IT 


Cutout that which is within the inward 
thicker, and wozke it ſothat it way goe ito tl e fomer ſo 


y uy: Jack Hor.a 
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. : Art of Dialling. . _ 
bane as nuch vſe on the backſide as befoze, 
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Cutontall that which is within the inward circle,ercept 
alittle poztion to ſuppozt the Dtile,ſo that this ſhall b&but 
as ahope. D2awethehoure lines on the backſive-of this 
,as on tbe fo2eſide, ſo that the one map be right againſt 
another : then dzawe lineson the inſive kromcuerp oneof 
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The Art of Dialling. 
7; South: © $SÞ, 


The yſe of this Diall. 
| PLace this Diall that each fidemay beholde one quarter of 
the wozld p2eciſely: the South ſide the South, the Nozth 
fide the No2th,xc. Bozeouer, it mull recline acco2ding to 
the eleuation of the Equinoctiall,ſo that the Bone being in 
the Equinoctiall circle, ſhall giue light both aboue and be- 
neath this Diall, You may place it perfectly with your in- 


Pour Diall being thus placed, when you would knowe 
the houre of the night, firlt learne the age ofthe Pone by an 
almanack,andeſpecially the houre of the change,thenturne 
the great ouer-hangingtoth, to the day of the Pone on the 
EI EIN” x from 
22 clock. 


| The Art of Dialling. _ 59 

The ſhadow of the Stile ſhall ſhew the howze of the 
night either beneath your Diall ozels abone, 

This Diall will ſerne alſo fozthe Dunne, if you turne 
the great toth of the moneable wheele to OErLA. 
which is right oppoſite to the beginning of the firſt; and 
end of the laſf dap ofthe Game eres 15. dap,and then it 
is fit fozthe Gunne, F02 it differeth nothing from þ Noth 
reclining direct, where the Reclination is equal to the Cle- 
uation of the Pole. 


The yſe of the Table of the Jeeiuiniion 
: of the Sunne, | 


—, Ac iobatregevattterans hrie, | 
Fn and by this table you may know his 
Iz declination fromthe Equinoctiall cir- 

76;g cle, The Dignes are waitten partely- . 

#2 onthe head of the Table, and partely- 

=> onthe fete of the ſame. The Degrees. 

== it the firſt columne doe ſcrue-foz the 

Dignes that be on the head'of the Ta- 

ble,and the Degrees in the laſt columne doe ſerne fo2 the 

Signes in the fote of the Table. And the common Area 

62 angle againſt the Signeand the Degre which pou ſeeks 

fo2,voth containe the Degrees and Pinutes of ihe Declt- 

nation due to the ſame. 
Example. 
JI would know howmuch the tenth CAGE: of Leo doth 
declinefromthe Equinociall:J muft loke inthe columne 
oner Leo, right againſt the number of 10. in the laſt ca- 


lme, where I finde 17.4,46,=,the declination therof,cc.- 
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| ———Tic ble ofthe declmaion ofthe Sunn 
- fromthe Equinohalcircle, | |_| 
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Fhe Table of Sines, | 


Thewhole Sine conteineth 100000. partes. 


a —_ _ CTY OO O_ 


The deol the Table of Sines. | 


p]| be expedient todeclare the vſe 

g much as perteineth to the vn 
# ding ofthis boke,cmittingall other v- 
ſes as Ct to our p2eſent purpoſe, Wherfoze know 
that the Grades o2 Degrees are found tn the vpper head of 
this Table,and the Pinutes pextaining to the Degrees on 
theleft ſide, © inthe Arca o2 nmeeting of themboth, 
puns ringer wonk nr anſwerable to cch De- 
gre and Pinute,offereth it ſelfe. Againe the Sine being 
found out, you may eaſtly know thearke, that is, the De- 
gre&e and Pinutes thereof, theſe being on the lefthand, the 
other on the head o2 vpper-part. Underſtand 4 >a nor 
plement that which remaineth of any munber. 
o2 ſubſtractedfrom90;Degres..If at-any t 


the Table with iuſt Degrees without any Winutes, re- 


ſolkie one-Degree ints 60, Pinutes,and then ſeeke ont his 
Sine, And whereas you ſhall finde ſome numbers imper-- 
fect, younnlt remember to ſupply their want with thoſe 


which 6d mumedlatly going befoze. © 


Example, 


The Elenation of thePolcat Cambr, (s 52. Deares, 


whoſe Sine I deſire to know, therefoze reſoluing one of 
the Degrees into Pinutes, Jenter the Table with 51-de- 
grees, 
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grees,%, Minutes, andin the common Area I finde the 

inetobe783or, Afthenpoudeſire fo wnyly the comple- 

Elen: & 52, out of 99. and the re- 

thercof, and eniring 

finde in the Area 66, 

you ſupply the 

err apie bor om 3. fozmer figures in that which 

next befoze perfect,to wit,61 5, andthe the wholenum- 

ate: yo gf 66. ent of, 4, whichis the Comple- 
ment of 52. 4. "the Elenationof of the Pole, 46H 

' Theſethi {s nothing in the 
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